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Abstract 
Background 
Increased hospital readmission and longer stays in the hospital for patients with 
type 2 diabetes and cardiac disease can result in higher healthcare costs and heavier 
individual burden. Thus, knowledge of the characteristics and predictive factors for 
Vietnamese patients with type 2 diabetes and cardiac disease, at high risk of hospital 
readmission and longer stays in the hospital, could provide a better understanding on 
how to develop an effective care plan aimed at improving patient outcomes. 
However, information about factors influencing hospital readmission and length of 
stay of patients with type 2 diabetes and cardiac disease in Vietnam is limited. 
Aim 
This study examined factors influencing hospital readmission and length of 
stay of Vietnamese patients with both type 2 diabetes and cardiac disease. 
Methods 
An exploratory prospective study design was conducted on 209 patients with 
type 2 diabetes and cardiac disease in Vietnam. Data were collected from patient 
charts and patients‘ responses to self-administered questionnaires. Descriptive 
statistics, bivariate correlation, logistic and multiple regression were used to analyse 
the data. 
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Results 
The hospital readmission rate was 12.0% among patients with both type 2 
diabetes and cardiac disease. The average length of stay in the hospital was 9.37 
days. Older age (OR= 1.11, p< .05), increased duration of type 2 diabetes (OR= 1.22, 
p< .05), less engagement in stretching/strengthening exercise behaviours (OR= .93, 
p< .001) and in communication with physician (OR= .21, p< .001) were significant 
predictors of 30-dayhospital readmission. Increased number of additional co-
morbidities (β= .33, p< .001) was a significant predictor of longer stays in the 
hospital. High levels of cognitive symptom management (β= .40, p< .001) 
significantly predicted longer stays in the hospital, indicating that the more patients 
practiced cognitive symptom management, the longer the stay in hospital.  
Conclusions 
This study provides some evidence of factors influencing hospital 
readmission and length of stay and argues that this information may have significant 
implications for clinical practice in order to improve patients‘ health outcomes. 
However, the findings of this study related to the targeted hospital only. 
Additionally, the investigation of environmental factors is recommended for future 
research as these factors are important components contributing to the research 
model.  
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Chapter 1: Introduction 
This chapter provides the study‘s background and context of the research and 
its aim and objectives. It then demonstrates the significance of this research. Finally, 
an outline of the thesis chapters is given. 
1.1 Introduction 
Evidence has shown that people, who have type 2 diabetes and cardiac 
disease, experience longer stays in hospital (Cook et al., 2007; Kosiborod et al., 
2006), higher hospital readmission rates (Chyun, Vaccarino, Murillo, Young, & 
Krumholz, 2002), and higher morbidity and mortality rates (World Health 
Organization, 2011a) compared to people who have type 2 diabetes alone. Therefore, 
the determining factors causing health problems among patients with both type 2 
diabetes and cardiac disease have become a focus of worldwide research (Australian 
Institute of Health and Welfare, 2012; Avogaro, Giorda, Maggini, Mannucci, 
Raschetti, et al., 2007; Liu, Fu, Wang, & Xu, 2010; Mohan, Venkatraman, & 
Pradeepa, 2010). In developed countries, the increasing prevalence of type 2 diabetes 
and cardiac disease is well recognised; it is also becoming a serious concern in 
developing countries, such as Vietnam. Although there is no specific data of 
proportion of cardiac disease among patients with type 2 diabetes, studies of different 
provinces in Vietnam found that the prevalence of cardiovascular complications 
among patients with type 2 diabetes ranged from 36.6% - 66.3% (Hoang & Tran, 
2010; Luong, 2006) .  
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In addition to cardiovascular complications, Vietnamese patients with type 2 
diabetes also experience other co-morbidities such as kidney disease and foot ulcers 
(Hoang & Tran, 2010; Luong, 2006). One reason for the high rate of morbidities 
among Vietnamese patients with type 2 diabetes is that new cases of type 2 diabetes 
are most likely to be under-reported in Vietnam, as the health system has no 
established programs for early diagnosis of the disease (Vietnam Ministry of Health, 
2012). The term for diabetes in Vietnamese is translated as đái tháo đường (urinate a 
lot of sugar). Many Vietnamese tend to self-diagnose diabetes using the ant test, 
which refers to observing ants swarming around their urine. People often seek care 
due to short-term complications or because they are in need of emergency care for 
severe metabolic conditions. In the current health system, cardiac disease is one of 
the leading reasons for first admittance to hospital among Vietnamese patients with 
diabetes (Hoang & Tran, 2010). Moreover, research findings have shown that 
patients with both type 2 diabetes and cardiac disease are likely to have worse health 
conditions than people with only type 2 diabetes or cardiac disease (Barrett-Connor, 
Giardina, Gitt, Gudat, & et al., 2004; Selvin, Coresh, Golden, Brancati, & et al., 
2005). Therefore, it is important to understand which are indicators of health 
conditions among people with these two diseases.  
Hospital readmission and length of stay have been investigated by numerous 
studies as indicators of patients‘ health condition and quality of care during the 
hospital stay and after discharge (Chaikledkaew, Pongchareonsuk, Chaiyakunapruk, 
& Ongphiphadhanakul, 2008; van Walraven et al., 2010; Wang, Fu, Zhuo, Luo, & 
Xu, 2010). Current research reports a range of factors that influence hospital 
readmission rates and length of stay, including demographic characteristics (age, 
gender, marital status, and socioeconomic status), anxiety and depression, co-
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morbidities, and self-management behaviours (Avogaro, Giorda, Maggini, 
Mannucci, Rascheti, et al., 2007; Marshall & Goldman, 2007; Mohan, et al., 2010; 
Scherrer et al., 2011; Wattana, Srisuphan, Pothiban, & Upchurch, 2007; Wu & 
Chang, 2008). However, research investigating the relationships between these 
factors and their influence on hospital length of stay and readmission in the 
Vietnamese context is limited. In addition, findings from previous studies in the area 
of type 2 diabetes and/or cardiac disease regarding predictive factors related to 
hospital readmissions and length of stay in other nations are not conclusive 
(Avogaro, Giorda, Maggini, Mannucci, Rascheti, et al., 2007; Bo et al., 2004; Faris, 
Purcell, Henein, & Coats, 2002; Marshall & Goldman, 2007; Shalchi, Saso, Li, 
Rowlandson, & Tennant, 2009). For example, while some studies found that not 
being married was a significant predictor of hospital readmission (Luttik, Jaarsma, 
Veeger, & van Veldhuisen, 2006; Marshall & Goldman, 2007), another study 
reported that this variable was not an influential factor of hospital readmission 
(Hamner & Ellison, 2005). Given the higher morbidity and mortality of patients with 
these two diseases, it is important to investigate the variables influencing their 
hospital readmission and length of stay, which in turn could provide valuable data for 
effective future interventions to reduce hospital readmission and length of stay. 
Therefore, this study was conducted in a Vietnamese hospital with the aim of 
investigating the demographic characteristics, disease characteristics, hospital 
anxiety and depression, and self-management behaviours that influenced hospital 
length of stay and hospital readmission in patients with both type 2 diabetes and 
cardiac disease.  
Research has shown that poor management of disease conditions results in 
negative health outcomes such as increased risk of co-morbidities, hospital 
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readmission, and decline in overall well-being (Nelson, McFarland, & Reiber, 2007; 
Redman, 2004). Consequently, research projects have focussed on preventing and 
managing the diseases. In terms of disease management, self-management 
behaviours have been studied as vital influential factors in the management of 
chronic illness, such as type 2 diabetes and cardiac disease (Dongbo et al., 2003; 
Lorig, Ritter, Laurent, & Plant, 2006; Lorig et al., 2010; Ryan, Aloe, & Mason, 2009; 
Wattana, et al., 2007; Xu, 2005; Xu, Toobert, Savage, Pan, & Whitmer, 2008). A 
number of studies have used social cognitive theory as the theoretical framework for 
understanding of factors influencing health outcomes (Dongbo, et al., 2003; Lorig, 
Sobel, Ritter, Laurent, & Hobbs, 2001; Wattana, et al., 2007; Xu, 2005; Xu, et al., 
2008). According to social cognitive theory, coping with chronic disease requires not 
only knowledge and skills but also a belief that self-management behaviours will 
produce desired outcomes (Bandura, 1977, 1986).  
In social cognitive theory, Bandura (1977, 1986) stated the reciprocal 
interaction between personal and environmental factors contributes to health 
behaviours and, consequently, influences health outcomes (1986).  Environment 
refers to factors that are external to an individual, including both the physical and 
social characteristics of an individual‘s situation (Bandura, 1977). Social cognitive 
theory explains how individuals acquire and maintain certain behavioural patterns, 
while also providing guidelines for interventions that might successfully modify 
these behaviours by addressing personal and environmental factors. Hence, social 
cognitive theory has been used in this study to understand the influence of different 
factors on hospital readmission and length of stay.  
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1.2 Research aims 
The overall aim of this study was to examine the factors influencing hospital 
readmission and length of stay for patients with both type 2 diabetes and cardiac 
disease in Vietnam. Specific objectives are: 
 1. To examine the demographic (age, gender, marital status, socioeconomic 
status), and disease characteristics (type of cardiac disease, duration of type 2 
diabetes, additional co-morbidities) of Vietnamese patients with both type 2 diabetes 
and cardiac disease.  
2. To examine the levels of hospital anxiety and depression, and self-
management behaviours of Vietnamese patients with both type 2 diabetes and 
cardiac disease.  
3. To examine the levels of self-management behaviours of Vietnamese 
patients with both type 2 diabetes and cardiac disease.  
4. To examine 30 day-hospital readmission rates and length of stay in hospital 
of Vietnamese patients with both type 2 diabetes and cardiac disease.  
5. To determine the relationships between 30 day-hospital readmission and 
demographic, disease characteristics, hospital anxiety and depression, self-
management behaviours of Vietnamese patients with both type 2 diabetes and 
cardiac disease. 
6. To determine the relationships between length of stay and demographic 
characteristics, disease characteristics, hospital anxiety and depression, self-
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management behaviours of Vietnamese patients with both type 2 diabetes and 
cardiac disease. 
1.3 Significance of study 
As there is limited literature on factors influencing hospital readmission and 
length of stay on patients in Vietnam with both type 2 diabetes and cardiac disease, 
this study provides data on current demographic factors, disease factors, anxiety and 
depression, and self-management behaviours among this population. Additionally, 
the study provides information about how these factors influence hospital 
readmission and length of stay. Findings from this study provides valuable 
information and knowledge to guide development of effective intervention programs 
for caring for patients with both type 2 diabetes and cardiac disease in Vietnam.  
In most of the previous studies regarding factors influencing hospital 
readmission and/or length of stay, a retrospective research design was used to 
examine relationships among personal (Wu & Chang, 2009), psychological, and 
environmental factors and hospital readmission and/or length of stay (Cook, et al., 
2007; Kelly, Sharp, Dwane, Kelleher, & Comber, 2012). A retrospective cohort 
study design is particularly useful for examining both independent factors and 
outcomes retrospectively. This design is also very efficient because it takes less time 
and costs than prospective cohort studies. However, retrospective designs can only 
examine those independent factors for which data are available from a patient‘s 
record. For example, the use of a retrospective design would not enable researchers 
to investigate other factors, which could influence the health outcomes, as only the 
information recorded in the patient‘s records would be available. Hence, a 
prospective cohort study is a more appropriate research design as it enables the 
 Chapter 1:Introduction 7 
collection of a wider set of data that allows a more extensive examination of the 
influence of different factors on the outcomes. It is also particularly important in the 
area of chronic disease research, as self-management behaviour, a factor that is 
unable to be collected retrospectively, is an important indicator of health outcomes.  
The findings of this study provide more comprehensive information for the 
future improvement of patients‘ health outcomes. The findings provide a knowledge 
base for the development of more effective interventions. Such interventions will 
increase the potential for more effective self-management practices and reduce 
hospital anxiety and depression, which in turn, may reduce the frequency of re-
admittance to hospital and longer stays in hospital for patients. 
In addition, the method of data analysis tests used in this study provides an 
approach enabling understanding of the relationships between study variables. 
Multiple regression was used in this study to test the relationships between 
demographic and disease characteristics, anxiety and depression, self-management 
behaviours and hospital readmission and length of stay. To date, many researchers 
examining the relationships between hospital readmission and length of stay and its 
determinants have used correlation analysis. Correlation analysis only demonstrates 
that an association exists between variables but it is difficult to infer if there is a 
predictive relationship. Multiple regression analysis can be used to provide 
explanations for possible predictive relationships among a set of variables to 
outcomes. Therefore, regression analysis provides a better method for understanding 
the underlying mechanism of the relationships between multiple factors on hospital 
readmission and length of stay. 
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1.4 Outline of thesis 
This thesis includes six chapters. Chapter 1 is an introduction of the study. 
This chapter has outlined the background of the study, described the aim and 
presented research objectives, and stated the significance of the thesis. 
 Chapter 2 provides a critical review of the literature related to the study area. 
The chapter starts with the prevalence of type 2 diabetes and cardiac disease 
followed by relationships between two diseases. A review of literature on hospital 
readmission and length of stay of patients with type 2 diabetes and cardiac disease is 
then presented. Next, the findings from previous studies on the factors influencing 
hospital readmission and length of stay are reviewed. After that, the adoption of 
social cognitive theory for this study as a theoretical framework is presented.  The 
chapter concludes with a summary of gaps in the literature. 
Chapter 3 addresses the study methods used. This chapter includes research 
questions, research design, setting, sample, data collection, data management, and 
data analysis. The chapter also gives brief information about ethical considerations 
and health and safety issue of the research.  
Chapter 4 presents the results of the study. The chapter begins with a 
description of the study‘s sample, demographic, disease characteristics, hospital 
depression and anxiety, and self-management behaviours of participants. Next, the 
chapter presents the results of testing relationships between hospital readmission, 
length of hospital stay and demographic, disease characteristics, hospital depression, 
anxiety, and self-management behaviours. 
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 Chapter 5 focuses on discussing the most significant findings from the 
current research in comparison to previous studies‘ findings. Finally, the implications 
for practice, policy development, and future research are then recommended. 
Chapter 6 begins with summaries of research aims and findings. The 
strengths and limitations of this study are then presented in this final chapter. Finally, 
the conclusions for the study are presented. 
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Chapter 2: Literature Review 
2.1 Introduction 
Type 2 diabetes is associated with a high prevalence of cardiac disease, 
such as myocardial infarction, unstable angina (Scherrer, et al., 2011) and heart 
failure (Chyun, et al., 2002). The literature on type 2 diabetes and cardiac disease 
shows that these two diseases together have caused a significant burden on 
individuals and on healthcare utilisation, a broader, more encompassing term for 
health care service consequences of diseases. It is reported that type 2 diabetes 
and cardiac disease are associated with increased readmissions (Booth, Kapral, 
Fung, & Tu, 2006; Wu & Chang, 2008), longer hospital stays (Cook, et al., 2007; 
Paganoa et al., 2009), and high individual health care costs (Paganoa, et al., 2009). 
The frequency of hospital readmissions and longer stays in hospital among 
patients with type 2 diabetes and cardiac disease is a problem in numerous 
countries, such as in the United States, Saudi Arabia, Switzerland, and in the 
United Kingdom (Cook, et al., 2007; El-Din, Al-Mulhim, & Gawwad, 2009; 
Hamner & Ellison, 2005; Kossovsky, Sarasin, Perneger, Chopard, & et al., 2000; 
Philbin & DiSalvo, 2009; Ricciardi et al., 2012; Shalchi, et al., 2009). The rate of 
unexpected readmission after discharge which has been reported to range from 
21.3% (Philbin & DiSalvo, 2009) to 40% (Hamner & Ellison, 2005), is primarily 
associated with exacerbations from the original disease, complications, or related 
symptoms, usually seen in those with chronic diseases such as diabetes and 
cardiac disease (Philbin & DiSalvo, 2009; Ricciardi, et al., 2012; Shalchi, et al., 
2009). Additionally, a common reason for unplanned readmission has been the 
recurrence of the original condition or complications (Annema, Luttik, & Jaarsma, 
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2009). Sequential and frequent hospital readmissions and increased length of stay 
in hospital appear to greatly impact on individuals‘ quality of life, causing long 
term burden on families, and excessive health care costs for society 
(Chaikledkaew, et al., 2008; Cook, et al., 2007; Paganoa, et al., 2009; Wang, et 
al., 2010). In Vietnam, the majority of unplanned hospital revisits are reported to 
be due to disease-related factors and show no fixed monthly patterns for seasonal 
or special events (Vietnam Ministry of Health, 2012). In addition to the costly 
effect, rehospitalisation is often an overwhelming experience for individuals and 
their families. For individuals, a relapse resulting in readmission to hospital and 
overall a longer stay may become a more serious problem, due to continuing 
exacerbation of health issues and the loss of ability to manage their 
illness(Vietnam Ministry of Health, 2012). Therefore, reducing the frequency of 
hospital readmission and length of hospital stay has been an important focus in 
worldwide research in order to lessen the burden for individuals and for society. 
Research has found that maintaining healthy behaviours, such as self-
management behaviours, can indirectly reduce the risk of morbidities and 
mortality by reducing and lessening the risk of having complications and 
improving the quality of life among patients with type 2 diabetes or cardiac 
disease (Maddigan, Majumdar, Guirguis, Lewanczuk, & et al., 2004; Wattana, et 
al., 2007). These can lead to lower readmission rates and shorter hospital length of 
stay (Bo, et al., 2004; Landrum & Weinrich, 2006). It is widely known that 
patients with type 2 diabetes and cardiac disease, who are educated about self-
management, are more effective in maintaining proper diet, blood pressure, and 
blood glucose (Nelson, et al., 2007; Wattana, et al., 2007). They are also more 
likely to make healthy lifestyle adjustments which result in positive changes (such 
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as ideal body weight), suffer fewer complications, and not experience frequent 
emergency care and/or rehospitalisation (Bo, et al., 2004; Landrum & Weinrich, 
2006). However, little is known about which aspects of self-management 
behaviours may predict hospitalisation in acute care and potentially lead to 
unnecessary rehospitalisation and/or longer lengths of stay in hospital among 
these patients.  
To better understand the effects of health behaviours, the social cognitive 
theory developed by Bandura (1986) has been increasingly applied in the last 
decade, particularly regarding self-management behaviours, and other factors to 
health outcomes. Studies of type 2 diabetes as well as cardiac disease, which have 
adopted the social cognitive theory as a theoretical framework, have demonstrated 
the effectiveness of using the theory in order to understand the influences of 
different factors on the outcomes (Ditewig, Blok, Havers, & van Veenendaal, 
2010; Lorig, et al., 2010; Rahim-Williams, 2011). These studies point out that 
self-management behaviours can positively influence health outcomes and quality 
of life among patients with type 2 diabetes (Rahim-Williams, 2011) and cardiac 
disease (Ditewig, et al., 2010).  
In order to gain a better understanding of factors influencing hospital 
readmission rates and length of stay in patients with type 2 diabetes and cardiac 
disease, it is essential to examine the diverse demographic characteristics, disease 
characteristics, anxiety and depression, and self-management behaviours that can 
affect these health outcomes. However, previous research findings revealed 
inconsistencies when reporting the influence of factors on health outcomes of 
patients and type 2 diabetes or cardiac disease or on patients with both type 2 
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diabetes and cardiac disease (Hamner & Ellison, 2005; Luttik, et al., 2006; 
Marshall & Goldman, 2007). This inconsistency in the data means there are no 
clear findings on the influence of the demographic characteristics, disease 
characteristics, anxiety and depression, and self-management behaviour factors on 
hospital readmission and length of stay of patients with both type 2 diabetes and 
cardiac disease in different contexts. This literature review will discuss the 
relationship between type 2 diabetes and cardiac disease, followed by hospital 
readmission and length of stay of patients with type 2 diabetes and cardiac 
disease. Then, the factors influencing these two health outcomes will be 
examined. Finally, social cognitive theory will be discussed as the theoretical 
framework of this study. 
2.2 Prevalence of type 2 diabetes and cardiac disease 
Type 2 diabetes is the most common type of diabetes and accounts for 
90% of the people with diabetes around the world (World Health Organization, 
2011b). Currently, it is estimated that 366 million people worldwide are affected 
by diabetes (World Health Organization, 2011a), accounting for approximately 
8.3% of the global adult population (World Health Organization, 2011b). This 
number is projected to increase to 552 million people by 2030, or 9.9% of adults, 
which equates to approximately three more people with diabetes every 10 seconds 
(International Diabetes Federation, 2011b). Increased prevalence is expected in 
developing countries (International Diabetes Federation, 2011b)with India and 
China predicted to have the highest incidence of diabetes in the world by 2025 
along with the developed country of the United States(World Health 
Organization, 2011a). Moreover, the number of people newly diagnosed with type 
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2 diabetes in developing nations in the Western Pacific region, including Vietnam, 
are likely to increase by 69% from 2010 to 2030, compared to 20% for developed 
countries (Shaw, Sicree, & Zimmet, 2009). 
According to the Vietnam Diabetes Association, the national prevalence of 
diabetes in 2008 was 5%, accounting for 4.5 million people, this prevalence was 
higher in big urban areas (from 7.0% to 10%) (Vietnam Diabetes Association, 
2008). Additionally, Vietnam was reported to have the 7
th
 highest incidence of 
diabetes in Western-Pacific region, in 2011 (International Diabetes Federation, 
2012). In 2012, type 2 diabetes prevalence increased to 5.29%, accounting for 5.9 
million Vietnamese (International Diabetes Federation, 2012). It is estimated that 
the number of Vietnamese type 2 diabetes cases will have doubled in 2013 from 
those in 2010 (Shaw, et al., 2009).  
 Research suggests that the prevalence of type 2 diabetes will continue to 
rise globally (Alberti, Zimmet, & Shaw, 2007). The negative impact of this high 
prevalence rate is associated with morbidity and mortality resulting from diabetes 
complications, especially cardiac disease which accounts for a high proportion 
among patients with type 2 diabetes (Davis, Knuiman, Hendrie, & Davis, 2006; 
World Health Organization, 2011c; Yach, Stuckler, & Brownell, 2006). 
Therefore, a greater understanding of the prevalence of patients with both type 2 
diabetes and cardiac disease is needed.  
However, the prevalence of patients with type 2 diabetes and cardiac 
disease is mainly derived from studies in developed nations (Australian Institute 
of Health and Welfare, 2012; Avogaro, Giorda, Maggini, Mannucci, Rascheti, et 
al., 2007; Jurado et al., 2009). For example, the prevalence of cardiac 
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complications among patients with type 2 diabetes in Australia is  59% 
(Australian Institute of Health and Welfare, 2012), in Spain is 22.0% (Jurado, et 
al., 2009) and in Italy is 28.8%, respectively (Avogaro, Giorda, Maggini, 
Mannucci, Rascheti, et al., 2007). This health condition is also present in 
developing countries such as India and China where the proportions of cardiac 
disease among the type 2 diabetes population are 21.4% (Mohan, et al., 2010) and 
30.1% (Liu, et al., 2010), respectively. However, there is limited published 
information about the prevalence of patients with both type 2 diabetes and cardiac 
disease in Vietnam. A study conducted in Thai Nguyen province on a sample of 
300 participants with type 2 diabetes found that 36.6% patients with type 2 
diabetes had cardiovascular diseases (Luong, 2006). In addition, another study in 
Hue (the third largest city in Vietnam) found that 63.6% of patients admitted to 
the hospital for the first time, had diabetes with cardiovascular complications 
(Hoang & Tran, 2010). Although these studies examined the proportion of 
Vietnamese patients with type 2 diabetes who had cardiovascular complications, 
there is a lack of research findings regarding the types and proportions of cardiac 
disease among Vietnamese people with type 2 diabetes.  
2.3 Relationships of type 2 diabetes and cardiac disease 
 Type 2 diabetes is the most common form of diabetes, resulting from a 
lack of sufficient insulin secretion, usually with a major contribution from insulin 
resistance (World Health Organization, 2011a). The longer the duration of type 2 
diabetes the greater are the complications among patients with type 2 diabetes 
since the surge and crash of dissolved glucose and insulin that occurs over time 
can end up causing irreparable damage to many body organs and 
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systems(International Diabetes Federation, 2011a). This damage is also called 
"end-organ damage" because it is caused by blood with high glucose content 
passing through the organs. 
 Type 2 diabetes and its complications are a significant cause of 
morbidity and mortality in all countries compared with populations without 
diabetes (Susan-van, Beulens, van-der, Grobbee, & Nealb, 2010). In 2004, type 2 
diabetes was the 9
th
 leading cause of death in the middle-income countries and the 
7
th
 leading cause of death in the high-income countries(World Health 
Organization, 2008). In 2011, type 2 diabetes was the 8
th
 leading cause of death 
worldwide (World Health Organization, 2011c). 
 Type 2 diabetes complications contribute to the overall cost of 
healthcare for those with diabetes and for health care providers; many people are 
admitted to hospital because they have active diabetes or due to complications 
(Chaikledkaew, et al., 2008; Paganoa, et al., 2009; Wheeler, 2003). It has been 
found that patients with type 2 diabetes, who do not engage in self-management 
behaviour, tend to develop complications faster compared to those who do carry 
out self-management of their disease (Smitha et al., 2012). Globally, 
cardiovascular disease is one of the leading complications of type 2 diabetes and 
approximately one half of patients with type 2 diabetes die from cardiovascular 
causes (Susan-van, et al., 2010). Unstable angina, myocardial infarction, stroke, 
peripheral artery disease, and congestive heart failure are all common forms of 
complication of type 2 diabetes(Litwak et al., 2013; Susan-van, et al., 2010). 
Among these complications, cardiac disease is a major health problems in patients 
with type 2 diabetes (Fitchett, 2007). 
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In Vietnam, diabetes and its complications place a heavy burden on 
individuals and society. Recent complication rates for those with diabetes include 
36.6% having cardiovascular disease (Luong, 2006), 67.6% having at least one 
cardiac autonomic neuropathy, 53.3% having abnormal blood pressure (Thi, 
Paries, Attali, & Valensi, 2005),  89% having a micro-blood-vessel problem, 
79.5% having peripheral nerve complications, 36.8% having lesions in the retina 
(Binh, 2006). One study found that 39.2% of patients with diabetes in Vietnam 
were admitted to hospital due to a cardiac event (Trung, Hung, & Phuong, 2010). 
These data showed that cardiac complication is a major burden for Vietnamese 
patients with type 2 diabetes, since type 2 diabetes or cardiac disease are the 
leading causes of death in Vietnam, with diabetes being the tenth and  cardiac 
disease being the third leading cause of death in Vietnam (Centers for Disease 
Control and Prevention, 2013). The combination of these two diseases could 
result in even higher mortality rates for Vietnamese patients. Therefore, it is 
important for health care providers to understand the cardiac complications of 
patients with type 2 diabetes. 
Cardiac complications of type 2 diabetes can be both chronic and acute. 
These complications include acute coronary syndromes (including myocardial 
infarction and unstable angina), heart failure and arrhythmia (Kahn, Weir, King, 
Jacobson, & Smith, 2005).This disease is the greatest cause of death in people 
with type 2 diabetes in industrial countries (World Health Organization, 2011c). 
The estimated mortality rates of cardiac disease in those with diabetes confers a 2 
to 4-fold increase in mortality risk compared with the non-diabetes population 
(American Diabetes Association, 2011; Berry et al., 2012; Lee, Cheung, Cape, & 
Zinman, 2000). More importantly, when patients with diabetes have an acute 
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coronary event, the mortality rate is 50% greater than in patients without diabetes 
(Malmberg et al., 2000). Studies have found that the relative risk of the incidence 
of myocardial infarction was 2 to 3-fold increase in diabetics compared to non-
diabetics (Schnohr, Lange, Scharling, & Jensen, 2006) and 2-fold increase in 
those with diabetes compared to the general population (Pearson et al., 2002). In 
Vietnam, although there are few published studies comparing the proportion of 
cardiac disease between type 2 diabetes and non-diabetes groups, a study 
conducted in cardiology departments in Hanoi found that 39.2% of patients, who 
were admitted to hospital due to a cardiac event had diabetes (Trung, et al., 2010).  
In order to better understand hospital readmission, the factors influencing 
the prevalence of diabetes complications, including cardiac complications have 
been investigated. A number of factors could play a role in the prevalence of 
diabetic complications. Studies have shown that the most important factors 
associated with complications in those with type 2 diabetes were the duration of 
diabetes and age (International Diabetes Federation, 2011a; Ramachandran, 
Snehalatha, Shetty, & Nanditha, 2012). Evidence has indicated that the severity of 
type 2 diabetes and its complications is associated with higher frequency of 
readmission to the hospital and longer stays in the hospital, especially among 
patients with both type 2 diabetes and cardiac disease(Mokhtar, El Mahalli, Al-
Mulla, & Al-Hussaini, 2012; Robbin & Webb, 2006). The next section will 
review the previous studies related to hospital readmission and length of stay 
among patients with type 2 diabetes and cardiac disease. 
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2.4 Hospital readmission and length of stay of patients with type 2 diabetes 
and cardiac disease 
2.4.1 Hospital readmission 
Conceptual definitions of hospital readmission have been reported in 
comparable ways by many researchers. Some research projects defined 
readmission as an unexpected return to hospital within 28 (Chou, 2008) or 30 days 
(Ricciardi, et al., 2012; Robbin & Webb, 2006; van Walraven, et al., 2010)of 
discharge, while others defined it as 14 days or 3 months (Chen, 2009), and as 
long as 180 (Mudge et al., 2011) and 365 days (Arbaje et al., 2008; Librero, Peiró, 
& Ordiñana, 1999).In addition, a number of these studies did not provide any 
explanation as to why a particular time interval had been selected. Therefore, 
recommendations of these studies should be carefully considered when 
interpreting these studies‘ findings since inappropriate time intervals result in bias 
of the data and study results (Cohen, Underwood, & Gottlieb, 2000).  
Previous research has found that a 30-day time frame for hospital 
readmission explains the likelihood of a relationship between poor outcomes, and 
the admission and discharge process; thereby providing an indicator of quality of 
care during the patient‘s stay in hospital (van Walraven, et al., 2010). 
Additionally, Lindenauer et al. (2011) argue that a 30-dayhospital readmission is a 
clinically meaningful indicator for the hospital, in collaboration with their medical 
communities, pointing to the need to take action to reduce readmissions. 
Therefore, in this study, a hospital readmission is defined as an unplanned repeat 
hospitalisation within 30 days of discharge (Ricciardi, et al., 2012; Robbin & 
Webb, 2006; van Walraven, et al., 2010).  
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Literature supports the associations of hospital readmission with the 
number of co-morbidities in patients with chronic disease (Chen, 2009; Ho et al., 
2009). In patients with both type 2 diabetes and cardiac disease, an increased 
hospital readmission rate can result in higher healthcare costs, heavier individual 
burden (Stewart & Horowitz, 2002) and poorer health outcomes (Philbin & 
DiSalvo, 2009). While hospital readmission was 4.6% among those with cardiac 
disease (Ricciardi, et al., 2012), this proportion was 9.4% among those with 
diabetes (Robbins & Webb, 2006).  A study of patients with diabetes in Saudi 
Arabia, showed that the rate of hospital readmission within one month of  
discharge was 5.2%, 84% of these readmitted once, 11% readmitted twice, 3% 
readmitted 3 times and 2% readmitted four times (Mokhtar, et al., 2012).  For 
patients with both diabetes and cardiac disease, a retrospective study in Australia 
(Wu & Chang, 2008) on a sample of patients with type 2 diabetes, who were 
admitted to the Coronary Care Unit due to a cardiac event, found that 22% of 
patients with both type 2 diabetes and a cardiac event were readmitted to hospital. 
In contrast, this study found only 6% of patients with a cardiac event but no type 2 
diabetes were re-hospitalised within one month of discharge (Wu & Chang, 
2008). This indicates that patients with both type 2 diabetes and cardiac disease 
tended to be readmitted to the hospital more often than patients with a single 
disease. As evidenced by studies in different countries, despite the increase in 
hospital readmission among patients with type 2 diabetes and cardiac disease, 
there is a lack of published information about hospital readmission rates of 
patients with type 2 diabetes and cardiac disease in Vietnam. Without this basic 
data, it is difficult to fully understand the scope of the health problems, which is 
necessary to improve the design of effective management strategies. 
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2.4.2 Length of stay 
The definition of hospital length of stay is consistent among previous 
studies. Length of stay in hospital is defined as the date of discharge from the 
hospital minus the date of admission to the hospital; discharge on the same day is 
considered a one day stay (Chou, 2008; Librero, et al., 1999; Philbin & DiSalvo, 
2009).  
Literature on hospital length of stay indicates different results among 
patients with type 2 diabetes or cardiac disease or patients with both type 2 
diabetes and cardiac disease (Mokhtar, et al., 2012; Philbin, Dec, Jenkins, & 
DiSalvo, 2001; Qureshi, Adil, Zacharatos, & Suri, 2013; Wrighta et al., 2003). It 
is difficult to draw any conclusion about an average length of stay in hospital 
among this population as there are many factors influencing how long a patient 
remains in hospital. For example, in studies focusing on cardiac disease and 
length of stay in Auckland, New Zealand, the median was 6 days with a range 
from 1 to 33 days (Wrighta, et al., 2003), while average stay in the United States 
was reported from 4.2 days (Chou, 2008) to 9.2 days (Philbin & DiSalvo, 2009). 
Regarding patients with type 2 diabetes, while the average of 13 days in hospital 
was reported in Saudi Arabia (Mokhtar, et al., 2012), a median of 8 days with a 
range from 1 to 108 was found by a study in the United Kingdom (Cavan, 
Hamilton, Everett, & Kerr, 2001). However, these studies were conducted in 
different countries, and differences in factors, such as health systems, insurance, 
and government funding could have influenced length of stay data. Such 
differences are also likely to be applicable in a Vietnamese context. Furthermore, 
in research on patients with type 2 diabetes and cardiac disease, some data 
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regarding the length of stay are reported using medians while others report this 
data as means. This difference in data reporting makes it difficult to interpret how 
long patients with these two diseases have stayed in hospital. For example, one 
study in Australia reported the median length of stay was 3 days with a range 
from 1 to 24 days (Wu & Chang, 2008) while another study in the United States 
provided a mean of 4.7 days (Cook, et al., 2007). Since these studies were 
conducted in different countries and used different statistical measurements, these 
data cannot be used to estimate or even compare the length of stay for Vietnamese 
patients. In addition to a lack of evidence regarding length of hospital stay in 
patients with both type 2 diabetes and cardiac disease in Vietnam, the differences 
in international reports about the length of stay in this group of patients highlight 
the importance for further research into the average time for length of stay in 
hospital for this group of patients. 
Literature has shown increased hospital readmissions and greater length of 
stay in hospital for patients with type 2 diabetes and cardiac disease compared to 
other populations (Chyun, et al., 2002; Cook, et al., 2007; Kosiborod, et al., 
2006). To better understand why some patients are readmitted to hospital within 
30 days and/or have longer hospital stays, as well as why others do not have these 
outcomes, it is crucial to explore a range of factors influencing hospital 
readmission and length of stay in this group of patients in Vietnam. If predictions 
of different factors causing unnecessary hospital readmission and duration of stays 
in hospital can be identified, cost can be reduced to the individual and society 
(Wang, et al., 2010; Wheeler, 2003). Additionally, information gained from this 
study could provide a foundation for designing appropriate intervention to reduce 
the needs for hospitalisation of individuals with type 2 diabetes and cardiac 
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disease. The following section will explore the literature of factors influencing 
hospital readmission and length of stay among patients with type 2 diabetes and 
cardiac disease. 
2.5 Factors influencing hospital readmission and length of stay 
Research regarding hospital 30-day readmission and length of hospital stay 
in developed countries has focused on identifying and predicting the combination 
of risk factors that most influence readmission and length of stay in hospital (Bo, 
et al., 2004; Chou, 2008; Paganoa, et al., 2009). A number of factors have been 
investigated in previous studies, such as demographic characteristics, disease 
characteristics, anxiety and depression, and self-management behaviours. The 
relationships between hospital readmission and length of stay and other factors 
will be explored in this section.  
2.5.1 Demographic characteristics 
The demographic characteristics of age, gender, marital status, and 
socioeconomic status have significantly impacted on 30-day hospital readmission 
and length of stay among patients with type 2 diabetes and cardiac disease (Cook, 
et al., 2007; Ricciardi, et al., 2012; Wrighta, et al., 2003). This section will 
explore the relationships among demographic factors, including age, gender, 
marital status, and socioeconomic status with readmission and length of stay 
outcomes. 
Age 
 Strong evidence in the literature indicates that age is significantly 
associated with hospital readmissions and length of stay for type 2 diabetes 
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patients, cardiac disease patients, and patients with both conditions (Avogaro, 
Giorda, Maggini, Mannucci, Rascheti, et al., 2007; Bo, et al., 2004; Shalchi, et al., 
2009). Among patients with type 2 diabetes, it has been found that older age 
increases the risk of unscheduled readmission to hospital (Kim, Ross, Melkus, 
Zhao, & Kenneth Boockvar, 2010), in particular, people over the age of 70 were 
more likely to be readmitted to hospital than younger groups (Shalchi, et al., 
2009). It is also well recognised that increased age is associated with cardiac 
hospital readmissions. In patients with heart failure, re-hospitalisation increased 
with age and had a three-fold-increase in 30-day readmission for patients aged 
from 65 to 79 (Kossovsky, et al., 2000) and a four-fold-increase for elderly 
patients who are 80 years old and older (Blackledge, Newton, & Squire, 2003; 
Koitabashi et al., 2005; Kossovsky, et al., 2000).  
Studies conducted in developed countries of patients with type 2 diabetes 
who also have cardiac disease indicated an increase in negative health outcomes 
for patients aged between 66-68 years for men and 68-75 for women (Avogaro, 
Giorda, Maggini, Mannucci, Raschetti, et al., 2007; Mohan, et al., 2010; Wu & 
Chang, 2008), including increased readmission rates and length of hospital stays 
(Cook, et al., 2007). As previous studies have found age to have a significant 
association with hospital readmission and length of hospital stay, age is an 
important demographic characteristic and admission profile for having a clear 
picture of type 2 diabetes and cardiac disease patients.   
Gender 
 There are some differences in the research findings regarding the influence 
of gender on readmission and length of hospital stays in patients with type 2 
diabetes, cardiac disease, and for patients with both conditions. Among patients 
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with diabetes, a study found that women were more likely to have an unscheduled 
readmission to the hospital compared to men (Kim & Jeong, 2007);however, 
another study found a higher proportion of  men readmitted to the hospital than 
women (Mokhtar, et al., 2012). In regards to patients with cardiac disease, 
research found women with cardiac disease had a higher percentage of hospital 
readmission than men (Marshall & Goldman, 2007; Philbin, et al., 2001; Philbin 
& DiSalvo, 2009). 
In relation to patients with both type 2 diabetes and cardiac disease,  studies 
in developed countries have found that the number of men with type 2 diabetes 
having cardiac events was greater than for women (Avogaro, Giorda, Maggini, 
Mannucci, Raschetti, et al., 2007; Wu & Chang, 2008); however, one study in the 
United States asserted no significant differences between males and females 
regarding hospital readmission rates and length of stays (Cook, et al., 2007). 
Whether or not gender is an influential factor on hospital readmission and length 
of stay among patients with both type 2 diabetes and cardiac disease needs to be 
confirmed by research worldwide in order to draw a conclusive result. In addition, 
in Vietnam, there is a lack of literature regarding the influence of gender on 
hospital readmission and length of hospital stay in patients with both type 2 
diabetes and cardiac disease.  
Marital status 
One of the factors that could influence length of stay in hospital for 
patients with both type 2 diabetes and cardiac disease is marital status, which 
includes patients who are married and therefore normally living with family 
members who can care for them (August & Sorkin, 2010; Luttik, et al., 2006). 
Therefore, marital status has been used as a family support factor in previous 
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studies (El-Din, et al., 2009; Luttik, et al., 2006; Mokhtar, et al., 2012; Riegel, 
Carlson, Kopp, LePetri, & et al., 2002). In Vietnam, anecdotal evidence shows 
that when patients are admitted to hospital it is expected that family members will 
be responsible for toileting, bathing and providing food to the patient. In many 
cases, when the patient‘s family members are busy working to earn money to 
support their family, patients may be discharged from hospital earlier than 
healthcare providers expected or recommended. To date, there are no reported 
studies on the influence of marital status on the length of hospital stay for patients 
in Vietnam.  
Literature indicates that family is a significant factor for providing support 
to patients with cardiac disease and diabetes, as family support can help to reduce 
depression, and improve quality of life (August & Sorkin, 2010; Luttik, et al., 
2006). For instance, a study in the Netherlands found cardiac patients who were 
married had 12% lower readmissions and mortality compared to patients living 
alone (Luttik, et al., 2006). 
However, evidence supporting a relationship between living with a partner 
and readmission for cardiac and diabetic patients is inconsistent. While some 
studies found that single patients tended to be readmitted to hospital more often 
than those who are married (El-Din, et al., 2009; Formiga et al., 2006; Mokhtar, et 
al., 2012), another study indicated that cardiac patients living with families tended 
to be readmitted to the hospital more than unmarried groups  (Hamner & Ellison, 
2005). Additionally, Chin and Goldman‘s study in the United States (2007) found 
that only 30% of patients with diabetes in their study did not have someone to 
take care of them at home. In the Western culture and context, marital status 
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might not be a factor influencing health outcomes, since patients normally receive 
holistic care while staying in hospital and family members do not need to be 
involved in caring for patients while their relative is hospitalised. In contrast, 
Vietnamese families play a culturally defined role as caregivers during 
hospitalisation. Therefore, the influence of marital status as a family support for 
these patients needs to be researched. 
Socio-economic status 
A well identified risk factor for the development of type 2 diabetes and 
cardiac disease is socio-economic status (Marshall & Goldman, 2007; Wattana, et 
al., 2007). Several studies of developed countries have identified low socio-
economic status as a strong risk factor for hospital readmission and lengths of stay 
in patients with type 2 diabetes and cardiac disease(Luttik, et al., 2006; Marshall 
& Goldman, 2007). These studies have demonstrated that patients with a lower 
socioeconomic status may encounter greater difficulties with disease management 
due to lack of support and access to healthcare (Brown et al., 2005; Philbin, et al., 
2001). Additionally, low income patients also experienced higher score of severity 
of illness (Philbin, et al., 2001). In regards to patients with cardiac disease, a study 
in the Netherlands by Luttik et al. (2006), showed that most patients with cardiac 
disease were elderly females with low socioeconomic status. Another study in the 
United States, conducted to examine factors relating to earlier hospital 
readmission on patients with congestive heart failure, found that one quarter had 
low yearly incomes (Marshall & Goldman, 2007). Among patients with type 2 
diabetes, it was found that individuals with type 2 diabetes from the low income 
community had the highest risk of 30-day hospital readmission (Jiang, Andrews, 
Stryer, & Friedman, 2005). A study on Thai patients with diabetes also found that 
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76.87% of patients reported monthly household incomes that were less than the 
national average income (Wattana, et al., 2007). 
Despite the significant influence of socioeconomic status on hospital 
readmission, this variable is not an influential factor of length of stay in hospital 
in many countries. In some systems, patients received food, daily assistance and 
medications as part of general hospital practice with these costs are covered by 
health insurance. Therefore, patients with low income or low socioeconomic 
status still receive holistic care under hospitalisation until their health is 
recovered. In other words, patient‘s income or socio-economic status would not 
be a factor influencing hospital length of stay in these systems. For example, a 
study conducted in the United States found that length of stay in the hospital was 
not significantly different among socioeconomic groups(Philbin, et al., 2001). 
There was no significant difference in length of stay for patients with cardiac 
disease who were readmitted compared to those who were not readmitted (Philbin 
& DiSalvo, 2009).  However, in Vietnam, patients generally have to buy or pay 
for food, medications and treatments, which are not covered by health insurance. 
The majority of people in Vietnam do not have health insurance and have to pay 
for all treatment costs themselves. These patients tend to be discharged from 
hospital earlier than their doctor‘s recommendations since they do not have 
enough money to support their treatment costs. Additionally, low socioeconomic 
status patients tend to encounter over-crowded conditions, which in turn influence 
the quality of care they receive. The conditions of overcrowding for low 
socioeconomic status patients have been demonstrated by research findings in 
other countries where poorer patients experienced lower levels of quality of care 
(Brown, et al., 2005; Langagergaard et al., 2011). In this context, socio-economic 
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status would be a significant factor influencing hospital readmission rates and 
length of stay.  This highlights the importance of conducting research to examine 
how socio-economic status affects hospital readmission and length of stay in 
Vietnam. 
2.5.2 Disease characteristics 
Disease characteristics refer to the nature of the health problems or 
conditions from which patients suffer. Among patients with type 2 diabetes and a 
cardiac condition, disease characteristics  are normally related to the duration of 
time that patients have been diagnosed with type 2 diabetes, the types of cardiac 
disease that require hospitalisation, and other co-morbidities in addition to type 2 
diabetes and cardiac disease. In some studies, the number of co-morbidities 
(Robertson et al., 2012; Zekry et al., 2012) or the severity of additional co-
morbidities (Mathis, 2013), type cardiac disease when admitted to the hospital 
(Turner et al., 2010), and duration of type 2 diabetes (Bo, et al., 2004) have been 
found to have significant relationships to length of stay and hospital mortality and 
readmission. Among patients with cardiac disease, research findings indicated that 
the number of co-morbidities was higher in the readmitted group (Kossovsky, et 
al., 2000; Mokhtar, et al., 2012). If these patients had 7 or more chronic 
conditions, they were nearly three times more likely to have an unscheduled 
readmission than those with type 2 diabetes only (Kim, et al., 2010).  
A study by Wu and Chang (2008) on patients with a critical cardiac event 
and  type 2 diabetes had higher readmission rates within 28 days compared to 
those cardiac patients without type 2 diabetes (22% and 6%).An earlier study also 
found that patients with diabetes, who had insulin treatment, were 2.55 times 
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more likely to have readmission for heart failure, and 2.02 times more likely to be 
readmitted to hospital for myocardial infarction compared to patients without 
diabetes (Chyun, et al., 2002). Additionally, co-morbidities were found to be 
associated with length of stay in hospital (Qureshi, et al., 2013).   
In addition to number of co-morbidities, type of cardiac disease and 
duration of type 2 diabetes are other factors affecting hospital readmission and 
length of stay (Miller, McElnay, & Watt, 2001; Turner, et al., 2010). Studies have 
demonstrated that previous acute coronary syndrome and the type of cardiac 
diagnosis were significant predictors of hospital readmission (Turner, et al., 2010) 
or could increase the risk of hospital readmission and length of stay (Miller, et al., 
2001). Additionally, diabetes duration was also found to be a risk predictor for 
hospital readmission due to a cardiac event (Avogaro, Giorda, Maggini, 
Mannucci, Rascheti, et al., 2007). Having a higher number of co-morbidities may 
complicate medical treatment, self-management behaviours, and longer duration 
of type 2 diabetes can result in complications, which can be seen as co-morbidities 
for patients with type 2 diabetes and cardiac disease. Thus, co-morbidity 
conditions, duration of type 2 diabetes and type of cardiac disease in patients with 
diabetes and cardiac disease influence the chance of positive or negative health 
outcomes. Although evidence in Vietnam has shown a high prevalence of patients 
with other co-morbidities in patients with diabetes and cardiac disease, there is a 
lack of research about the effects of co-morbidities, type of cardiac disease, and 
duration of type 2 diabetes on hospital length of stay and readmission rates among 
adults with both type 2 diabetes and cardiac disease. In order to improve patients‘ 
health and address the hospital readmission rates and length of stay situation, it is 
important for further research to explore the relationships between disease 
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characteristics and hospital readmission and length of stay. Based on this type of 
information, future effective care plans can then be developed. 
2.5.3 Anxiety and depression 
The psychological status of the type 2 diabetes with cardiac disease 
population has been presented either as that of a weak, negative or reduced affect 
or as the presence of anxiety and depression due to the development and progress 
of the disease. A number of studies have found an association between anxiety 
and depression and unplanned hospital readmissions (Faris, et al., 2002; Jiang et 
al., 2001; Katon et al., 2004). In a prospective study in the United States of 374 
congestive heart failure patients, it was reported that when compared to those 
without depression, patients with major depression had increased mortality and 
readmission rates (Jiang, et al., 2001). In addition, Faris et al.‘s study in the 
United Kingdom showed that depression was significantly associated with 
reduced survival and increased readmission rates in congestive heart failure 
patients (Faris, et al., 2002). Research on American patients with type 2 diabetes 
also pointed out that depressed patients with type 2 diabetes had a greater 
susceptibility for myocardial infarction than non-depressed patients with type 2 
diabetes (Katon, et al., 2004; Scherrer, et al., 2011). In addition to depression, 
anxiety has also been identified as a predictor of readmissions rates and length of 
stay. A study done on cardiac rehabilitation attendees in the United States found 
higher anxiety scores were associated with more hospital admissions and higher 
depression scores (Turner, et al., 2010). However, there are very few studies 
assessing the influence of psychological factors on length of hospital stays. 
Additionally, there is a lack of studies investigating the influence of anxiety and 
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depression on hospital readmission rates and length of stays in Vietnamese 
patients with type 2 diabetes and cardiac disease. Therefore, it is crucial to 
conduct further research to understand anxiety and depression levels among 
Vietnamese patients with these two diseases.  
2.5.4 Self-management behaviours 
There are a number of different definitions regarding self-management 
behaviours in previous research studies. However, these definitions mainly refer 
to an individual‘s ability to manage symptoms, physical and psychological 
consequences, and lifestyle changes inherent to living with their illness (Bahrer-
Kohler, 2009; Bodenhiemer, Lorig, Holman, & Grumbach, 2002; Sol, van der 
Graaf, van der Bijl, Goessens, & L, 2006). In this study, the definition of self-
management behaviours is based on that of Bahrer-Kohler (2009), who defined 
self-management behaviours as ―the ability of the patient to organise his/her life 
under the influence of the chronic illness, to engage in activities and to use the 
knowledge to protect and promote health” (p.5). 
To reduce type 2 diabetes and cardiac disease-related mortality and 
morbidity, patients with these two co-morbidities need to be involved in managing 
their illness, in particular, to normalise their blood glucose levels to prevent or 
delay other diabetic complications(Alberti, et al., 2007; International Diabetes 
Federation, 2011c). In order to do this, patients with these two diseases need to 
incorporate a complicated set of health behaviours into their daily lives, such as 
exercise, diet, managing stress, and self-monitoring(Haas, 2006; Lorig & Holman, 
2003; Moghissi & Hirsch, 2005). For example, exercise can assist  patients in  
lowering their blood glucose levels and in maintaining normal blood pressure and 
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heart rates (Hordern et al., 2011; Kappagoda & Amsterdam, 2012) as well as 
reducing levels of depression (Bratas, Espnes, Rannestad, & Walstad, 2010). In 
addition,  self-testing of blood glucose levels, blood pressure levels and/or heart 
rate  can be recorded by patients (International Diabetes Federation, 2011c) to  
provide patients and their healthcare providers with information about how well  
diseases are being managed. 
Although the definition of self-management is consistent among research 
studies, the information about the required set of self-management behaviours 
remains controversial. Previous studies defined self-management behaviours with 
different components, such as dietary modification, stress management, physical 
activity, compliance with medication, and self-monitoring (Lorig, et al., 2006; 
Wattana, et al., 2007; Xu, et al., 2008). While self-management of cardiac disease 
focuses on optimising drugs, diet, exercise, and early detection of 
decompensating, the goal of self-management of diabetes is to optimise metabolic 
control and quality of life and to prevent acute and chronic 
complications(Redman, 2004). There is a lack of self-management regimens for 
patients with both type 2 diabetes and cardiac disease.  
This leads to a question of whether a self-management behaviour 
framework is suitable for patients with these two diseases. A completed set of 
chronic disease self-management behaviours developed by Lorig  et al. (1996) is a 
possible answer for this, as this set of self-management behaviours has been 
effectively applied to patients with chronic disease such as diabetes, heart disease, 
and asthma in previous studies (Dongbo, et al., 2003; Lorig, Ritter, & González, 
2003; Lorig, Ritter, Villa, & Armas, 2009). According to Lorig (1996), self-
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management behaviours include exercise, cognitive symptom management, 
mental stress management, communication with physician, and advance directive.  
Research has shown that improving self-management behaviours can  
improve the clinical outcomes of patients with chronic disease (Lorig & Holman, 
2003). Lorig‘s extensive work in improving self-management behaviours showed 
that the practice of self-management behaviours relies on patients‘ ability to 
identify problems in their current routine and to develop solutions (Lorig & 
Holman, 2003; Lorig et al., 2001). Additionally, self-management behaviours 
involve decision making, resource utilisation, forming a partnership with other 
patients or with healthcare providers, and taking action (Lorig, et al., 2010; Lorig, 
et al., 2009).  Without this, more than half of all such patients are readmitted to 
the hospital within six months and half of these rehospitalisations are believed to 
be preventable (Redman, 2004). Hence, practicing self-management behaviours is 
seen as a key factor for reducing hospital readmission. 
In addition to reducing hospital readmission, numerous studies have 
investigated the relationships between self-management behaviours and health 
outcomes among patients with type 2 diabetes and cardiac disease, and indicated 
that improving self-management behaviours can improve patients‘ health 
outcomes (Haas, 2006; Smeulders et al., 2009; Wang, et al., 2010). Since self-
management behaviour has a high potential to positively affect health outcomes, it 
can help to reduce health care costs (Bodenhiemer, et al., 2002; Lorig & Holman, 
2003). For example, a systematic review concluded that self-management 
behaviours were effective in improving patients‘ health outcomes, such as 
lowering fasting blood glucose levels, reducing blood pressure, reducing the needs 
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for drugs and improving quality of life (Deakin, McShane, Cade, & Williams, 
2005). Lorig et al.‘s study (2010) implemented an online self-management 
program for patients with type 2 diabetes to improve their self-management 
behaviours and found an increase in exercise and physician visits behaviours, and 
at 6 months, improved A1C, patients‘ activity and self-efficacy for people who 
participated in the program compared with the usual care group. Another study on 
Thai patients with type 2 diabetes also found that practicing self-management 
behaviours improved health outcomes by reducing A1C levels and increasing 
quality of life (Wattana, et al., 2007).   
In addition to self-management behaviours in patients with diabetes, there 
are a number of studies regarding self-management behaviours in patients with 
cardiac disease. A 12-month study in Germany by Scholz, Knoll, Sniehotta, & 
Schwarzer (2006) illustrated the effectiveness of self-management behaviours in 
patients with cardiac conditions. This study found an improvement in physical 
activity levels and decreased depression in the experimental group. Intervening 
with a group-based self-management program on patients with cardiac disease in 
the Netherlands, Smeulders et al. (2009) reported that approximately 75% of 
patients found that their health benefited from improving self-management 
behaviours. Therefore, engagement in self-management behaviours can result in 
better health outcomes for patients with type 2 diabetes and cardiac disease. 
Self-management behaviours do not only help to improve patient‘s health 
outcomes but can also significantly reduce hospitalisation time and hospital 
readmission. A randomised controlled trial demonstrated that cardiac patients who 
participated in a program which aimed to improve their self-management 
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behaviours, experienced 46% fewer days in hospital and 49% lower in-patient 
costs (Wheeler, 2003). In addition, a systematic review of patients with cardiac 
disease found that improvement in self-management behaviours helped to 
increase quality of life and reduce all hospital readmissions and mortality 
(Ditewig, et al., 2010). An earlier study also found that improving self-
management behaviours of patients with heart failure reduced hospital 
readmission (Ryan, et al., 2009) and could reduce the odds ratio of hospital 
readmission by 40% (Jovicic, Holroyd-Leduc, & Straus, 2006). Additionally, 
adherence to healthcare provider‘s guidance and self-management behaviours, 
was also found to be a significant predictor in reducing hospital readmission in 
patients with diabetes (Mokhtar, et al., 2012).  
Although the benefits of practicing self-management behaviours have been 
demonstrated by previous studies(Deakin, et al., 2005; Smeulders, et al., 2009; 
Wang, et al., 2010; Wattana, et al., 2007), patients still engage less in doing these 
behaviours. Large literature reviews have identified a number of different tools 
used to measure self-management behaviours among patients with chronic disease 
(Barlow, Wright, Turner, & Bancroft, 2005; Jovicic, et al., 2006; Lorig, Ritter, et 
al., 2001; Lorig, et al., 2003; Lorig, et al., 2006; Scholz, et al., 2006). This 
difference in measurement can lead to a difficulty of interpreting the self-
management behaviours among the population with chronic disease (Steed, 
Cooke, & Newman, 2003). However, numerous studies which used the same 
instrument, chronic disease self-management questionnaire developed by Lorig 
(1996), provided consistent data of self-management behaviours among patients 
with chronic disease (Barlow, et al., 2005; Lorig, Ritter, et al., 2001; Lorig, et al., 
2003; Lorig, et al., 2006; Swerissen et al., 2006). These studies found that patients 
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with chronic disease tend to spend less time on doing stretching/strengthening 
exercise and spend less than one hour per week to do aerobic exercise. The 
frequency of communicating with the physician, doing cognitive symptom 
management, and practicing mental stress management among this population 
were also low (Barlow, et al., 2005; Lorig, Ritter, et al., 2001; Lorig, et al., 2003; 
Lorig, et al., 2006; Swerissen, et al., 2006). Similarly, studies conducted in Asia 
context – one in  Shanghai, China and one in Hong Kong- which also used the 
chronic disease self-management questionnaire found a low score of cognitive 
symptom management and communication with the physician among Chinese 
patients with chronic diseases, though Chinese patients spent more time on doing 
aerobic exercise than Western patients(Chan Lap Sun, 2012; Dongbo, et al., 
2003).  
Patients who do not perform self-management may delay seeking help 
until their symptoms clearly indicate that something serious is happening, at 
which point they will simply go to the emergency department and require 
hospitalisation (Redman, 2004).  Although there is strong evidence documenting 
the health outcomes and their factors for patients with cardiac disease or type 2 
diabetes, there is a lack of studies analysing the influences of self-management 
behaviours on health outcomes for patients with these both type 2 diabetes and 
cardiac disease. Moreover, evidence has shown that patients with these two 
diseases have longer stays in hospital (Avogaro, Giorda, Maggini, Mannucci, 
Rascheti, et al., 2007; Cook, et al., 2007). Thus, research into the effect of self-
management behaviours on this group of patients could be beneficial.  
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Even though self-management behaviours are considered critical in 
managing type 2 diabetes and cardiac disease, problems concerning self-
management behaviours are common among individuals with type 2 diabetes and 
cardiac disease, since patients are less engaged in self-management behaviours 
(Phong & Ninh, 2006; Xu, et al., 2008). To improve health outcomes for people 
with type 2 diabetes and cardiac disease, it is important to explore why some 
people do adopt and maintain self-management behaviours, while others do not. 
Studies in the areas of type 2 diabetes and cardiac disease which have adopted the 
social cognitive theory developed by Bandura (1977) have demonstrated the 
effectiveness of using this theory for understanding the influences of self-
management behaviours to health outcomes, also factors influencing self-
management behaviours among these groups of patients (Ditewig, et al., 2010; 
Rahim-Williams, 2011; Wattana, et al., 2007).  
2.6 Theoretical framework 
The theoretical framework of this study is based on social cognitive theory 
developed by Bandura (1977; 1986). This theory illuminates the performance of 
specific behaviours and how these behaviours influence its outcome(Bandura, 
2004; Butbeam & Harris, 2004). Social cognitive theory which was derived from 
social learning theory, indicates the reciprocal interactions between person, 
behaviours, and environment (Bandura, 1977, 1986). These interactions can be 
used to understand the influence of personal factors and self-management 
behaviours on health outcomes. These impacts have been demonstrated in studies 
of diabetes and cardiac disease behaviours (Everett, Salamonson, & Davidson, 
2009; Wattana, et al., 2007). Numerous studies have used the social cognitive 
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theory as a framework for developing an intervention and have shown the 
effectiveness of such intervention programs on improving practicing health 
behaviours and improving health outcomes (Lorig, Ritter, et al., 2001; Lorig, et 
al., 2006; Lorig, et al., 2009; Wattana, et al., 2007). The theory not only provides 
a framework for understanding factors influencing health outcomes but also 
suggests strategies for interventions to change behaviours and improve health 
outcomes if required (Bandura, 2002). Therefore, using the social cognitive theory 
as a theoretical framework for this study is appropriate in guiding the 
investigation of the factors influencing hospital readmission and length of stay, 
which are the two health outcomes of interest in this study. 
Bandura‘s social cognitive theory (1977; 1986) provides a view of human 
behaviour where individuals are active rather than reactive to environmental 
factors. Figure 2.1 illustrates the structural paths of influence wherein factors 
concerning the person influence behaviour which in turn affects outcomes. The 
main concepts of social cognitive theory are also reviewed in the following 
section. 
 
 
Figure 2.1 Social Cognitive Theory (Adapted from Bandura, 1977, p.20; 
Shortridge-Baggett & van der Bijl, 1996) 
 
Person 
In the social cognitive theory, personal factors are viewed as informing or 
influencing the central construct of behaviour (Bandura, 1977; 1986). “A person 
Person Behaviour Outcome 
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has three components: cognitive, affective and biological events” (Bandura, 1997, 
p.6). Demographic, psychological factors and disease characteristics can be seen 
as biological events in this theory (as shown in Figure 2.2). 
Behaviour 
According to Bandura (1977;1986), the behaviour adopted depends on 
three perspectives of people‘s understanding: their perceptions of the degree of 
risk factors to outcomes, followed by an expectation that the behaviour will 
reduce that risk, and the expectation that they are able to make behaviour changes. 
Bandura (1986) stated that people make contributions to their own motivation and 
action with a system of triadic reciprocal causation. Therefore, people are 
motivated to perform tasks they believe will produce desired outcomes (Bandura, 
1986; Shortridge-Baggett & van der Bijl, 1996).  
Behaviour is important in the aetiology of many chronic conditions. 
Diabetes and/or cardiac disease are chronic illnesses that require long-term self-
management. Previous studies have found factors influencing self-management 
behaviour (Nelson, et al., 2007; Smeulders, et al., 2009); however, these studies 
generally focused on patients with diabetes or cardiac disease only, not on patients 
with both conditions. In addition, there is little evidence regarding the influence of 
self-management behaviours on length of stay in hospital and hospital 
readmissions. 
Outcomes 
According to Bandura (1986, 1997) the expectation that a certain 
behaviour will have a desired outcome serves as a motivation to continue the 
behaviour, so the belief that one‘s ability to perform a task will lead to the desired 
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outcome is a strong predictor of one‘s performance of the task. People practice 
certain behaviours in order to gain beneficial outcomes, which include ―physical 
benefits, social benefits, and self-evaluative benefits‖ (Bandura, 1997, p.22). 
Therefore, “outcome is the consequence of a performance, not the performance 
itself” (Bandura, 1997, p.22). In this study, health outcomes are defined as length 
of stay in hospital and hospital readmission. 
Variables selected for this study were based on the review of literature 
related to hospital readmission and length of stay and their factors for patients 
with type 2 diabetes and cardiac disease. This selection was also guided by the 
literature regarding social cognitive theory. As this study focuses on examining 
the relationships between hospital readmission and length of stay and 
demographic characteristics, disease characteristics, hospital depression and 
anxiety, and self-management behaviours among the population of type 2 diabetes 
and cardiac disease, only partial components of social cognitive theory were 
examined, which included following constructs: person, behaviours, and outcome.  
 In this study, the hypothesised model is illustrated in the Figure 2.2. 
Within the model, the personal factors include: demographic characteristics (age, 
gender, marital status, and income), disease characteristics (type of cardiac 
disease, duration of type 2 diabetes, and number of additional co-morbidities), and 
hospital depression and anxiety. Self-management behaviours were exercise, 
communication with physician, mental stress management, cognitive symptom 
management, and advance directives. Two outcomes were measured, which 
included 30-day hospital readmission and length of hospital stay. 
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Figure 2.2. Conceptual framework of this study
Person 
Self-management 
behaviours  
Demographic characteristics (Age, 
gender, marital status, income) 
Disease characteristics (type of 
cardiac disease, duration of type 2 
diabetes, and number of additional 
co-morbidities) 
Hospital depression and anxiety  
Health outcomes: 
- 30 day- hospital readmission 
- Length of hospital stay 
Exercise 
Communication with physician 
Mental stress management 
Cognitive symptom management 
Advance directives 
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2.7 Summary 
The impacts of many factors on hospital readmission and length of stay in 
patients with type 2 diabetes and/or cardiac disease have been studied but 
variations in readmission and length of stay remain unexplained. Differences in 
factors predicting cardiac event readmission and duration of stay in hospital in 
patients with type 2 diabetes and cardiac disease may vary according to location 
and population. The existing evidence, although controversial, may provide some 
insight into factors affecting readmission and length of stay in developing 
countries such as Vietnam. However, little is known about hospital readmission 
and length of stay factors in Vietnam, where diabetes and cardiac disease are the 
major health problems.  
Although there are a number of international studies addressing the 
characteristics and prevalence of readmission in patients with diabetes or cardiac 
disease, very few have focused on patients with both diabetes and cardiac disease. 
International studies have demonstrated inconsistent findings on the influences of 
demographic factors such as age, gender, marital status, socioeconomic status and 
anxiety and depression on hospital length of stay and readmission rates. In 
addition, most of these studies have focused on patients with either diabetes or 
cardiac disease. Most findings of these studies are not applicable to Vietnamese 
health care settings, as hospital readmission and length of stay are strongly related 
to the structure of the health system and cultural factors.  
While a high prevalence of type 2 diabetes and cardiac disease has been 
found in Vietnam, no studies have been conducted to identify the effects of 
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demographic, disease characteristics, anxiety and depression factors and self-
management behaviours on hospital readmission and length of stay. 
Theoretically, the social cognitive theory states that self-management 
behaviours are factors affecting health outcomes (Bandura, 1986). This influence 
has been confirmed by research findings (Arbaje, et al., 2008; Wheeler, 2003) as 
self-management behaviours have been found as indicators of hospital 
readmission and length of stay. In contrast, there is lack of evidence regarding the 
influence of self-management behaviours on hospital readmission and length of 
stay of patients with both diabetes and cardiac disease. Thus, examining factors 
influencing hospital readmission and length of stay of Vietnamese patients with 
both type 2 diabetes and cardiac disease is needed. 
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Chapter 3: Methods 
This chapter describes the methods used in this study to achieve the aim of 
examining factors influencing hospital readmission and length of stay among patients 
with both type 2 diabetes and cardiac disease. The study methods presented in this 
chapter include research questions, research design, setting, and sample, data 
collection (including detailed data collection procedure), data management and data 
analyses. Ethical considerations are addressed in this chapter.  
3.1 Research questions 
1. What are the demographic characteristics and disease characteristics of 
Vietnamese patients with both type 2 diabetes and cardiac disease? 
2. What are the levels of hospital anxiety and depression of Vietnamese 
patients with both type 2 diabetes and cardiac disease? 
 3. What are the levels of self-management behaviours of Vietnamese patients 
with both type 2 diabetes and cardiac disease? 
4. What are the 30-day hospital readmission rates and the length of hospital 
stay of Vietnamese patients with both type 2 diabetes and cardiac disease? 
5. What are the relationships among hospital readmission, demographic 
characteristics, disease characteristics, hospital anxiety and depression, and self-
management behaviours of Vietnamese patients with both type 2 diabetes and 
cardiac disease? 
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6. What are the relationships among length of stay, demographic 
characteristics, disease characteristics, hospital anxiety and depression, and self-
management behaviours of Vietnamese patients with both type 2 diabetes and 
cardiac disease? 
3.2 Research design 
A prospective design was used in this study to address the specific research 
aim and research questions of the study. According to Polit and Beck (2004), the 
prospective design allows the researcher to examine the existing relationships and 
interrelationships among study variables within a specific timeframe. In addition, this 
research design was suitable for the study, as it measures the factors before the onset 
of outcomes (Polit & Beck, 2004). In this study, data were collected prospectively 
from eligible participants, and their medical records.   
3.2.1 Study variables 
Outcomes variables: 
Primary outcome variables of this study were 30-dayhospital readmission and 
hospital length of stay. 
Readmission to hospital within 30 days following discharge was a 
dichotomous variable of whether an individual returns to hospital as an inpatient or 
not. Measuring hospital readmission as a dichotomous variable was chosen rather 
than frequency of readmissions to ensure meaningful data, as a previous study found 
that 84% readmitted patients were readmitted only once within a month (Mokhtar, et 
al., 2012). This measurement method enabled a comparison of the differences in 
demographic and disease characteristics, hospital depression and anxiety, and self-
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management behaviours between those readmitted to hospital and those non-
readmitted. This explained why some patients readmitted to the hospital but others 
did not. 
Length of stay in hospital was measured by using the date of discharge from 
the hospital minus the date of admission to the hospital; discharge on the same day is 
considered as one day stay. In addition, length of stay in the hospital was measured 
as duration of staying in the hospital at one admission rather than length of stay for 
subsequent admissions over the one month period for the following reasons. First, 
length of stay in the hospital at one admission has been seen as an indicator of health 
service efficiency (Kelly, et al., 2012; Pearson, Kleefield, Soukop, Cooka, & Lee, 
2001). Second, the findings of previous studies indicated that using this measurement 
is useful in examining the influences of demographic and disease characteristics on 
length of stay in hospital (Gruenberg, Shelton, Rose, Rutter, & et al., 2006; Kelly, et 
al., 2012; Suter-Widmer et al., 2012). Finally, this current study sought to 
demonstrate that by controlling for other factors, self-management behaviours could 
remain a significant influence to length of hospital stay. Therefore, this study‘s 
findings would suggest that clinical status of the patient plays a substantial role in 
deciding how to support patients with improving their self-management behaviours 
while they stay in the hospital. 
Independent variables:  
There are four domains of independent variables in this study, including 
demographic characteristics, disease characteristics, hospital anxiety and depression, 
and self-management behaviours.  
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Demographic characteristics: were collected from patient charts, including 
patients‘ age, gender, marital status, and income.  
Disease characteristics: were collected from patients‘ charts, including type 
of cardiac disease, duration of type 2 diabetes, and other co-morbidities in addition to 
type 2 diabetes and cardiac disease. 
Hospital anxiety and depression: were collected by using a validated and 
reliable Hospital Anxiety and Depression Scale was used to measure hospital anxiety 
and depression (Zigmond & Snaith, 1983).  
Self-management behaviours: were collected by using validated and reliable 
Chronic Disease Self-management Questionnaire (Lorig, et al., 1996). In this study, 
self-management behaviours included exercise, communication with physician, 
mental stress management, cognitive symptom management, and advance directives. 
All variables were collected at baseline apart from readmission rate 
(measured by ―yes‖ or ―no‖) which was collected 30 days after discharge from 
hospital. 
3.2.2 Setting 
 The study was undertaken at the cardiac wards of the Cardiology Department 
of Bach Mai Hospital in Hanoi, Vietnam. The Cardiology Department has around 
200 beds to treat and cares for approximately 400-500 in-patients with cardiac and 
vascular diseases. It is a very crowded department, with 2-5 patients sharing a bed at 
any one time. This department includes five units, which are used to treat and care 
for specific groups of patients with cardiac and vascular diseases.  
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3.2.3 Sample 
 All eligible patients with type 2 diabetes and cardiac disease admitted to 
cardiac wards of the Cardiology Department, Bach Mai Hospital in Vietnam, 
between 30/7/2013 and 16/10/2013 were recruited. The sample size calculation of 
this study was based on the minimum ratio of observations to independent variables 
needed (Hair, Black, Babin, & Anderson, 2010) to detect significant relationships 
among study variables at a .05 significance level and a power of .8. While the 
minimum level is 5:1 (5 observations for each independent variable), the desired 
level is between 15 to 20 (Hair, et al., 2010). Taking time, budget and attrition rate 
into consideration, the ratio of 15:1 was chosen for this study. From the literature 
review (see sections 2.5), 14 independent variables were included in this study. 
Therefore, the sample size for this study is 15 x 14 = 210.  
3.2.3.1 Inclusion criteria 
- 18 years of age or over 
- Admitted to cardiac wards with a cardiac event such as myocardial 
infarction, unstable angina and diagnosed with type 2 diabetes for at least 1 
year 
- Conscious 
- Able to read and converse in Vietnamese 
3.2.3.2 Exclusion criteria 
- Under 18 years old 
- Unable to read and converse in Vietnamese 
- Critical illness/too sick to participate into the study 
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3.3 Data collection 
3.3.1 Description of the study instruments 
Data collection instruments included the Demographic Form, Hospital Anxiety 
and depression Scale, and Chronic Disease Self-management Questionnaire. 
Permission for using each of these data collection instruments was considered and 
obtained prior to commencing this study.  
Demographic Form (Appendix A): was developed by the researcher to collect 
data on hospital readmission and length of stay, demographic and disease variables 
from patients‘ medical records. The information on length of stay was obtained by 
using hospital discharge date minus admission date. Frequency of hospital 
readmission (if any) was collected 30 days after discharge date (Robbins & Webb, 
2006; van Walraven, et al., 2010). Demographic information including age, gender, 
marital status, educational status, and monthly income was collected. Disease 
characteristics collected included duration of having type 2 diabetes, principal 
diagnosis, and number of additional co-morbidities (more than cardiac disease and 
type 2 diabetes at admission). These additional co-morbidities could be kidney 
disease, foot ulcers, or hypertension that occurred at the same time when patients 
were hospitalised.  
Hospital Anxiety and Depression Scale (HADS) (Appendix B) was used to 
measure anxiety and depression with the permission of the publisher – GL 
Assessment Ltd (Appendix D). This instrument was developed by Zigmond and 
Snaith (1983) to detect states of anxiety and depression amongst patients in clinical 
settings. This 14 item scale consists of 7 items relating to depression and 7 items 
relating to anxiety. Responses to this scale are collected using a 4 point scale from 0 
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to 3 with 0 means no anxiety and depression, and 3 means the highest levels of 
anxiety and depression. A scoring guide is included as part of the instrument, with 
responses converted to numerical values from 0-3 and summed to give a total score 
for anxiety and depression. Each subscale has possible score ranges from 0-21, with 
21 indicating the highest levels of symptom frequencies.  
The psychometric properties of HADS have been confirmed in other studies 
with the two-factor structure of the instrument confirming the construct validity of 
HADS (Michopoulos et al., 2008; Mykletun, Stordal, & Dahl, 2001). The HADS has 
been shown to be correlated strongly with other measures of anxiety and depression, 
including the Beck Depression Inventory and the State-Trait Anxiety Inventory, 
which have been used as a gold standards to assess anxiety and depression, 
demonstrating high concurrent validity  (Michopoulos, et al., 2008). 
The scale which has been translated into several languages other than English 
and used in numerous studies, concluded that the Cronbach‘s alphas of this 
instrument ranged from .78 to .93 for the anxiety scale, and from .82 to .90 for the 
depression scale(Bjellanda, Dahl, Haug, & Neckelmann, 2002; Mykletun, et al., 
2001). In addition, other studies have found a well-established reliability of the 
whole scale with Cronbach‘s alpha values ranging from .85 to .98 (Olsson, 
Mykletun, & Dahl, 2005).Internal consistency of the Vietnamese version of this 
instrument was measured in this current study with a Cronbach‘s alpha of .83 for the 
total scale. Cronbach‘s alphas for the anxiety and depression subscales were .78 and 
.76, respectively. 
Chronic Disease Self-management Questionnaire (CDSMQ) (Appendix C): 
was used to measure self-management behaviours. The CDSMQ is open for public 
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use and can be used without copyright permission (Lorig, et al., 1996). This 
instrument was developed by Lorig, Stewart, Ritter, Gonzalez, Laurent, and 
Lynch(1996)and used in a number of studies to measure the self-management 
behaviours of patients with chronic diseases (Barlow, et al., 2005; Gitlin et al., 2008; 
Goto, 2011). Respondents were asked to report or rate their frequency of performing 
certain behaviours on a 19 item questionnaire.  
The self-management questionnaire includes 5 parts: exercise (6 items) with 
item 1 used to measure length of time spent on stretching/strengthening exercise and 
items 2 to 6 used to measure length of time spent on aerobic exercise, frequency of 
cognitive symptom management (6 items), mental stress management/relaxation (1 
item), communication with physician (3 items), and advance directives (3 items). 
Descriptions of scoring this questionnaire are demonstrated as follows. 
Exercise: Participants were asked how much total time they spent on exercise 
per week. Responses to this subscale were collected using a 5 point scale from 0 to 4 
(0= none, 1= less than 30 minutes/week, 2 = 30-60 minutes/week, 3= 1-3 
hours/week, 4= more than 3 hours/week). Time spent in stretching or strengthening 
exercise is the value for Item 1. Time spent in aerobic exercise is the sum for the 
values for item 2 to 6. For the item 6 ―Other aerobic exercise‖, the listed exercise fits 
into the existing aerobic categories, such as treadmill as ―other aerobic equipment‖ in 
the item 5, otherwise it is left as ―other aerobic‖. However, if exercise is not aerobic, 
such as yoga, weight training, and Tai Chi, it is not scored as aerobic, but is scored as 
―stretching or strengthening‖. Each category was then converted to the following 
number of minutes spent: 0= 0 minutes; 1= 15 minutes, 2= 45 minutes, 3= 120 
minutes, 4= 180 minutes.  
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Cognitive symptom management: Participants were asked how often they 
practise cognitive symptom management per week. Responses to this subscale were 
collected using 6 point scale from 0 to 5 (0= never, 1= almost never, 2= sometimes, 
3= fairly often, 4= very often, 5= always). The score is the mean of the 6 items. 
Score ranges from 0 to 5 with a higher score indicating more practicing of these 
techniques. 
Mental stress management/relaxation: Participants were asked how many 
times they did mental stress management per week. If the technique described was 
not a cognitive stress management technique, such as reading, listening to music, and 
deep breathing, it was coded as ―0‖. The number of times these techniques were 
practiced per week was coded and this variable was considered a continuous 
variable. 
Communication with physician: Participants were asked how often they 
communicate with their physician. Responses to this subscale were collected using 6 
point scale from 0 to 5 (0= never, 1= almost never, 2= sometimes, 3= fairly often, 4= 
very often, 5= always).The score is the mean of the 3 items. Score ranges from 0 to 5 
with a higher score indicating better communication with physicians. 
Advance directives: Each question is a single dichotomous item with yes= 1 
and no=0. The total score is the sum of three items. 
Possible ranges for stretching/strengthening exercise were 0-180 minutes/week, 
for aerobic exercise 0–540 minutes/week, for cognitive symptom management 0-5, 
for mental stress management 0–3, and for communication with physician 0–5. For 
advance directives, this subscale has 3 items each question was a single dichotomous 
item. Hence, the possible range of subscales was 0–3.  
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The psychometric properties of the CDSMQ have been reported by Lorig and 
colleagues (1996). In regards to validity of the instrument, correlations among the 
self-management behaviours were examined. The relatively low absolute magnitude 
of the correlations ranged from .00 to .39. These results demonstrate that these self-
management behaviours are considerably independent of one another and 
consequently all could be included in the study without concern for overlap. 
 Regarding internal consistency coefficients, the range of test-retest reliability 
coefficients was from .56 to .92 and the range for Cronbach‘s α coefficients of this 
instrument was from .70 to .75 indicating that the items of this instrument were 
internally consistent (Lorig et al., 1996). The internal consistency of the Vietnamese 
version of this instrument was calculated in the current study with Cronbach‘s alpha. 
Cronbach‘s alpha scores of subscales were .63 for aerobic exercise, .72 for cognitive 
symptom management, and .73 for communication with physician, respectively.  
3.3.2 The process of translation of the instruments 
The translation-back translation technique was used to translate the instruments 
of this study to ensure conceptual equivalence (Polit & Beck, 2004; World Health 
Organization, 2013). In this process, one independent bilingual speaker (Vietnamese-
English) translated the original English version into Vietnamese, then another 
independent bilingual speaker (Vietnamese-English) translated the Vietnamese 
version of the instruments into English without seeing the original English version of 
these questionnaires and without having knowledge of the instruments. The two 
English versions (original and back-translated version) were then compared by an 
independent native English speaker. Any items in the back-translation version which 
were found to have differences in meaning and concepts from the original English 
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version were marked and then the Vietnamese version was amended to ensure a more 
precise translation equivalent to the original English version. The independent native 
English expert agreed that the majority part of translation had been well translated. 
However, two items in the cognitive symptom management behaviours needed to be 
checked again since the phrases ―try not to be affected by‖ in item 1 and ―play 
entertainment games‖ in item 3 of the back translated version had different meanings 
to ―try to be distant from‖ in item 1 and ―play mental games‖ in item 3 of the original 
version. These differences between two English version means the item 1 and 3 in 
the Vietnamese version had different meanings and concepts with the original 
version.  Therefore, the Vietnamese version was checked and amended until the 
equivalent meanings and concepts were found. 
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Table 3-1.Summary of the instruments used to measure study variables
Domain Variable Tool Number of 
items 
Number of 
subscales 
Cronbach’s 
alpha 
Demographic 
characteristics 
- Age 
- Gender 
- Marital status 
- Income 
- Demographic Form  11   
Disease 
characteristics 
- Type of cardiac disease 
- Duration of type 2 diabetes 
- Number of additional co-
morbidities 
- Demographic Form  3   
Hospital depression 
and anxiety 
 
- Depression 
- Anxiety 
- Hospital depression and 
anxiety Scale [HADS] 
(Zigmond & Snaith, 1983) 
14 2  
.78-.93 
.82-.90 
Self-management 
behaviours 
-  Exercise: aerobic exercise, 
stretching/strengthening 
exercise 
- Communication with 
physician 
- Mental stress management 
- Cognitive symptom 
management 
- Advance directives 
- Chronic Disease Self-
management Questionnaire 
[CDSMQ] (Lorig et al, 1996) 
19 5 .70-.75 
Outcome variables - Hospital readmission 
- Length of stay 
- Demographic Form 3   
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3.3.3 Data collection procedures 
The research student contacted and met the Head Nurse everyday during the 
study period. The Head Nurse identified the patients who were potential participants 
and who were well enough to be approached by the research student to participate 
into the study.  
Eligible patients were approached by the research student and invited to 
participate in the study. The aims, procedures and potential benefits of the study were 
explained. Participant information sheets and consent forms(Appendices E and F) 
were provided to eligible patients and approximately one hour was allowed for 
patients to decide whether they wanted to participate in the study. After obtaining 
informed consent, collection of demographic data, disease characteristics, and 
admittance date was done by assessing the patient‘s medical charts and then filling in 
the Demographic Form. The participants were also asked to complete the self-
management behaviours questionnaire and hospital anxiety and depression 
questionnaires using a Likert-scale to respond. The researcher helped to record 
responses to questions without influencing participant‘s decisions and then checked 
for the completion of the data at the end of each interview. Participants took 
approximately 20-25 minutes to respond to all of the questions. Discharge dates were 
assessed every day to ensure the length of stay in the hospital of each participant. 
Finally, 30 days after discharge, readmission data were recorded. 
3.4 Data management 
Data were managed and analysed using the Statistical Package for the Social 
Sciences (SPSS) version 19.0  
Prior to data collection, a coding manual was developed. A code number was 
assigned to each participant and listed on each questionnaire form. To facilitate 
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coding, data entry for each item was displayed on the instrument forms. The 
codebook was developed prior to data collection.  In addition, missing data were 
coded as ‗99‘ for consistent recognition of problem areas. There were no obvious 
patterns of significant missing data identified on the main variable tested in the 
study. 
Ten percent of data were randomly double-checked by an independent person 
to check for errors and to minimise data entry mistakes. The completed database with 
all data entered was checked for any duplication of participant ID. Any suspicions 
about unusual responses in the data were checked against the original questionnaire. 
3.5 Data analysis 
Prior to undertaking the statistical tests, the assumptions of the applied 
statistical test were examined. The analysis of normality, outlier, and independence 
of residuals, multicollinearity, linearity and homoscedascity were accessed. 
In this study, the mean of Cook‘s distance was 0.05 (SD= 0.05) and no 
outliers was found as distance of greater than 1.0 is indicative of outliers. Since 
scatter plots revealed the data showed a random pattern, thus the assumption of 
independence of residuals was met. In addition, the Levene test for homogeneity of 
variance showed no violation for each pair of variables. The assumption of linearity 
and homoscedasticity were met. For multicollinearity test, depression, anxiety, 
aerobic exercise, and cognitive symptom management had a bivariate 
interrelationship as shown in the variance inflation factor (VIF) and tolerance test 
results with the VIF results were greater than 10. Therefore, these variables were also 
removed from the logistic regression model. Additionally, the length of stay outcome 
variable was not normally distributed. After transforming this variable using Log10, 
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the transformed length of the stay variable became normally distributed and was used 
in the multiple regression model. 
Descriptive statistics were used to summarise the demographic 
characteristics, health characteristics, hospital depression and anxiety, and self-
management behaviours. Categorical variables, such as gender, family support, 
psychological factors, and co-morbidities, were summarised by frequency and 
percentages. For continuous variables, such as age, and length of stay, hospital 
anxiety and depression scores, data were summarised by means, standard deviation 
or median with ranges of minimum and maximum.  
To examine the relationship between outcome variables and factors, bivariate 
statistical tests and multivariate statistical tests were done. At these statistical test 
levels, the confidence interval of 95% and significance level of 0.05 were set up. For 
the hospital readmission outcome variable (yes/no): t-test and Mann-Whitney U test 
were used to examine the difference between readmitted and non-readmitted patients 
and continuous variables of demographic characteristics, disease characteristics, 
hospital anxiety and depression, and self-management behaviour. Chi-square was 
used to examine the association between hospital readmission and categorical 
variables, such as gender and marital status.  
For the length of stay outcome variable (continuous variable), it was decided 
that Pearson correlation could be used to examine the bivariate correlation between 
length of stay and continuous variables. However, results of data analysis showed 
that length of stay was not normally distributed. Therefore, Spearman rho was 
investigated to examine the correlation between length of stay and continuous 
variables. Mann-Whitney U test was used to examine the association between length 
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of stay and dichotomous variables, such as gender (male/female) and marital status 
(married/un-married). 
 Both logistic and multiple regressions were used for multivariate level of 
analysis to examine the relationships between 30-day hospital readmission and 
length of stay and independent variables. The assumptions underpinning these tests 
(including outliers, independence of residuals, and multicollinearity for logistic 
regression, and normality, homoscedascity, and linearity for multiple regression) 
were checked before performing logistic and multiple regression tests. 
Logistic regression was used to test the hypothesis relating to the factors 
influencing the outcome of hospital readmission within 30-days as the outcome is 
dichotomous, namely whether the patient was readmitted or not after a 30-day 
discharge, coded as no or yes. The results of logistic regression represent the risk 
ratio and 95% confidence interval related to hospital readmission. The logistic 
regression indicated both how well the designed model predicted the outcome of 
readmission, and which factors significantly predicted hospital readmission. 
The hypothesis relating to length of stay in hospital was tested by using linear 
regression, since length of stay (after being transformed) was a continuous variable 
and normally distributed. The model helped to explain the prediction of variables on 
length of stay.  
3.6 Ethical considerations 
Ethical approvals were obtained from the participating hospital: Bach Mai 
Hospital (see Appendix G), the Ethical Review Board of Hanoi School of Public 
Health, Vietnam (see Appendix H), and the Human Research Ethics Committee, 
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Queensland University of Technology (reference number 1300000326) (see 
Appendix I). Informed consent, confidentiality, and data storage were applied and 
retained throughout the study, as outlined below. 
Informed Consent 
All potential participants received verbal information about the study and 
procedures to be undertaken. They then received a plain language information sheet, 
which detailed the purpose, methods, and the potential benefits of the study. The 
researcher explained the information sheet and answered any questions to ensure 
participants were clear about the study and their potential involvement. They were 
then allowed to decide whether to participate in the study (approximately 1 hour). 
Those who agreed and volunteered to participate in the study were given a consent 
form. Those who returned the signed consent form to an internal mailbox at the front 
of the staff room were considered as those agreeing to participate in the study. 
Informed consent from all participants was received prior to data collection. 
Confidentiality 
Confidentiality and anonymity were maintained during the study and will be 
continued in publications resulting from the study. Any information obtained in 
connection with this research project that can identify participants will remain 
confidential. The names of individual participants were used only for the purposes of 
collecting information from their medical records. Once all data had been collected, 
data was coded to allow it to be re-identified. The recruitment documents were kept in 
a separate section of the research student‘s computer and in a different filing cabinet 
drawer to ensure no association was made between participants‘ names and the 
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completed surveys. No identifiable data was used in data analysis or was reported.
 Data storage 
During data collection in Vietnam, hard copies of the consent form and 
questionnaires were kept in a locked cabinet and the entered data were kept in a 
computer with a personal password to maintain confidentiality. When the researcher 
transferred from Vietnam to Brisbane and at Queensland University of Technology, 
all hard copies were kept in the locked cabinet and the data were kept in a password-
protected computer, and portable hard drive accessed only by the research team. Data 
were then entered into a SPSS version 19.00file. All hard copies and electronic data 
were kept in a locked cabinet or password protected computer, which were only 
accessible to the research team.  
3.7 Health and safety statement 
No biological, microbiological, and biochemical material were used in this 
study. The Health and Safety Risk Assessment Form B was completed and approved 
prior to data collection. 
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Chapter 4: Results 
This chapter presents the results of the study with the aim of examining 
factors influencing hospital readmission and length of stay of Vietnamese patients 
with both type 2 diabetes and cardiac disease. First, a description of the sample of 
Vietnamese patients with type 2 diabetes and cardiac disease is presented. Second, 
descriptive statistics of the influencing factors, including demographic factors, 
disease factors, anxiety and depression related to hospitalisation, and self-
management behaviours are presented. Third, a description of the outcome variables, 
including 30-day hospital readmission and length of stay is described. The results of 
the logistic regression for factors predicting 30-dayreadmission, and of the multiple 
regression for factors predicting length of stay are then reported.  
4.1 Sample 
In this study, while 210 patients agreed to participate, one passed away during 
the study leaving 209 who remained in this study. This number of patients ensures 
that a power of 0.8 is retained. 
4.1.1 Demographic characteristics 
This section presents the descriptive statistics of demographic characteristics 
of the study population, such as age, gender, and marital status (Table 4.1).   
The average age of participants was 64.73 years (SD = 8.76 years). The 
majority of participants were married (n = 184; 88.1%) and there were more males 
(n= 107; 51.2%) than females (n = 102; 48.8%). Regarding educational status, more 
participants had completed secondary school (n=79, 37.8%), followed by primary 
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school (n=63, 30.1%). Most of the respondents lived with their partners/spouse or 
their children‘s family (n=195, 93.3%), and received help from their family while 
staying at home (n=206, 96.7%), and at hospital (n=207, 99%).  
In relation to socioeconomic status, the average monthly income of 
participants was 3.32 million VND (equivalent to AUD $170) and nearly two thirds 
of participants had a monthly income lower than 5.0 million VND (equivalent to 
AUD $250). Most participants received information relating to their illness from 
either doctors or nurses or both. A majority had mobile and/or landline phones, but 
only 21.5% used the Internet at home (Table 4.1). 
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Table 4-1: Demographic characteristics (N= 209) 
 
Characteristics Number (%) Mean (SD) 
 
Gender 
     Male 
     Female 
 
107 
102  
 
(51.2%) 
(48.8%) 
 
Age                        64.73 (8.76) 
Marital status 
Married  
Unmarried 
     Single 
     Separated/Divorce 
     Widowed 
 
184  
 
     4  
     7  
14   
 
(88.1%) 
 
(1.9%) 
(3.3%) 
(6.7%) 
 
Educational status 
     Primary school 
     Secondary school 
     High school 
     Undergraduate 
     Graduate 
 
63  
79  
50 
 16 
 1  
 
(30.1%) 
(37.8%) 
(23.9%) 
(7.7%) 
(.5%) 
 
Living status 
     Living alone 
     With others 
 
14 
 195  
 
(6.7%) 
(93.3%) 
 
Receive help from family while at home (Yes) 202  (96.7%)  
Receive help from family while at hospital (Yes) 207  (99.0%)  
Monthly income (million VND) 
< 5,000,000 VND 
     5,000,000 – 10,000,000 VND   
 
146 
63  
 
(69.9%) 
(30.1%) 
3.32 (.93) 
Way to find information 
     Doctor  
     Nurse  
     Internet   
Television/Radio   
Books/newspaper   
Others  
 
77  
63 
 36 
 98 
 94 
 25  
 
(36.8%) 
(30.1%) 
(17.2%) 
(46.9%) 
(45.0%) 
(12%) 
 
Have mobile phone  203  (97.1%)  
Have landline phone  183  (87.6%  
Use internet at home  45  (21.5%)  
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4.1.2 Disease characteristics 
The average length of diagnosis of type 2 diabetes was 6.89 years (SD= 3.85), 
and most patients had additional co-morbidities, such as hypertension, kidney disease 
and/or foot ulcer (n=163, 78%). The average number of additional co-morbidities 
(diseases in addition to type 2 diabetes and cardiac disease) was 1.07 (SD= .74). 
Approximately half of the participants were admitted to the hospital due to an acute 
coronary syndrome which included a myocardial infarction event and unstable 
angina (n=106, 50.7%) (Table 4.2). 
Table 4-2: Disease characteristics (N=209) 
 
Characteristics Number (%) Mean (SD) 
Duration of type 2 diabetes (years)   6.89 (3.85) 
Principal diagnosis (Type of cardiac 
disease) 
Acute coronary syndrome      
Other types of cardiac disease 
     Ischemic heart disease 
     Heart failure 
     Arrhythmia 
 
 
 
106  
 
 28    
     54    
     21    
 
 
 
(50.7%) 
 
(13.4%) 
(25.8%) 
(10.0%) 
 
Number of additional co-morbidities 
0           
1 
2 
3 
 
46    
106  
53  
  4      
 
(22.0%) 
(50.7%) 
(25.4%) 
(1.9%) 
1.07 (.74) 
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4.2 Hospital depression, anxiety and self-management behaviours of 
participants 
The total scores for depression or anxiety were calculated as a total score of 
the 7 items relating to depression and the 7 items relating to anxiety. The mean score 
for depression was 9.24 (SD= 3.46), and the mean for anxiety was 9.69 (SD= 3.27), 
indicating ‗possible cases‘ of anxiety and depression (Table 4.3). The results for self-
management behaviours are presented according to each subscale (Table 4.3). 
Exercise: the average time that participants spent on stretching/strengthening 
exercise per week was 63.51 minutes (SD=43.47), and aerobic exercise, was 289.20 
minutes per week (SD= 136.84), indicating that participants of this study spent 
around one hour per week on stretching/strengthening exercise and approximately 
4.5 hours per week on aerobic exercise. The mean scores for each item in aerobic 
exercise indicated that walking (Mean= 114.04, SD= 61.53) and bicycling (Mean= 
110, SD= 58.5) were the two kinds of aerobic exercise undertaken by a large number 
of participants. 
Cognitive symptom management: the mean for cognitive symptom 
management was 2.5 (SD= .70) with scores ranging from 0 to 25 and mean scores 
ranging from 0 to 5, indicating participants ‗sometimes‘ practiced cognitive symptom 
management.  
Mental stress management: the mean score for mental stress management in 
this study was .94 (SD= .23), indicating a low level of practicing mental stress 
management among participants, since the score indicates that participants in this 
study only practiced mental stress management approximately oncea week. 
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Communication with physician: the mean score was 2.7 (SD= .91) with the 
range of scores from 0 to 15 and range of mean scores from 0 to 5, indicating 
participants ‗sometimes‘ communicated with a physician about their illness. Among 
the three items of this scale, ‗asking questions‘ was the most common technique that 
study participants of this study used to communicate with physicians (Mean= 2.79, 
SD= 1.05).  
Advance directives: A majority of participants (n= 116; 55.0%) in this study 
had a living will or durable power of attorney. Although 94.3% (n=197) of 
participants had discussed their wishes with family in the event of serious illness or 
impending death, only 60.3% (n=126) had discussed this with their doctors. This 
indicates that participants tended to discuss their preferences in the event of serious 
illness with their families more than with doctors.  
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Table 4-3: Hospital anxiety and depression, and self-management behaviours (N=209) 
Variables Possible 
score 
Mean SD Possible 
overall 
mean  
Hospital depression and anxiety     
1. Depression  0-21 9.24 3.46 0 -21 
2. Anxiety  0-21 9.69 3.27 0 -21 
Self-management behaviours      
1. Exercise (minute/week)     
            Stretching/strengthening exercise  0-180 63.51 43.47 0 – 180 
            Aerobic exercise  0-540 289.20 136.84 0 – 540 
2. Cognitive symptom management 0-25 2.50 .70 0 – 5 
3. Mental stress management 
(times/week) 
0-3 .94 .23 0 – 3 
4. Communication with physician  0-15 2.70 0.91 0 – 5 
     
  n (%)  
5. Advance directives     
           Having a living will or durable 
power of attorney (Yes) 
 116 (55.0%)  
           Discuss with doctors (Yes)  126 (60.3%)  
           Discuss with family (Yes)  197 (94.3%)  
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4.3 Description of outcome variables: hospital readmission and length of stay 
The proportion of study participants who were readmitted to the hospital was 
12% (n=25). The mean length of stay in hospital for participants was 9.37 days (SD= 
7.49). The length of stay in hospital for the sample of this study was positively 
skewed (skewness= 2.10) with a significant positive kurtosis (kurtosis= 5.49), 
indicating that a majority of participants had short stays in the hospital.  
 
4.4 Relationships between hospital readmission, demographic, disease 
characteristics, hospital anxiety and depression, and self-management 
behaviours 
4.4.1 Bivariate relationships 
The results showed that the number of additional co-morbidities, 
stretching/strengthening exercise, and mental/stress management were not normally 
distributed among the readmission and non-readmission groups. Therefore, the 
differences in number of additional co-morbidities, stretching/strengthening 
exercises, and mental stress management between readmitted and non-readmitted 
patients were analysed by using the Mann-Whitney U test. Marital status and type of 
cardiac disease were re-coded into 2 groups for each variable. Marital status was re-
grouped as married (1) and unmarried (0) which included single, separated/divorce, 
and widowed. Principal diagnosed/type of cardiac disease were recorded into acute 
coronary syndrome group (1) and other types of cardiac disease (0). 
 As shown in Table 4.4, there were significant differences between patients 
who were readmitted and non-readmitted in age, monthly income, duration of type 2 
diabetes, hospital anxiety and depression, aerobic exercise, cognitive symptom 
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management, and communication with physician behaviours. Readmitted patients 
had significantly higher age (73.04 years old, t= -6.68, p< .001), lower monthly 
income (2.58 million VND, t= 4.32, p< .001) , longer duration of type 2 diabetes 
(9.40 years, t= -3.56, p< .001), higher hospital depression (2.42, t= -29.05, p< .001) 
and anxiety (2.29, t= -20.89, p< .001), and less engagement in doing aerobic exercise 
(78 minutes/week, t= 24.32, p< .001), less engagement with cognitive symptom 
management (1.23, t= 13.06, p< .001)  and lower scores in communication with 
physician (1.66, t= 6.65, p< .001).  
The statistical results of the Mann-Whitney U test for the not normally 
distributed continuous variables indicated there was a significant difference  between 
patients who were readmitted and non-readmitted in stretching/strengthening 
exercise (U= 525, p< .001) and no difference in number of additional co-morbidities, 
and mental stress management (Table 4.5).  
There was a significant difference between the readmitted and non-readmitted 
groups of patients for discussion with physicians in the event of serious illness or 
impending death behaviour (χ2= 21.2, p< .001) with non-readmitted group had more 
discussion with physician (66.3%) compared with readmitted group (16%). There 
were no significant differences between the readmission and non-readmission group 
for gender, marital status, or type of cardiac disease (Table 4.6).  
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Table 4-4: Differences in demographic characteristics, disease characteristics, hospital anxiety and 
depression, and self-management behaviours between readmitted and non-readmitted patients 
(N=209) 
Variables Non-readmitted 
(n= 184) 
 Readmitted 
(n=25) 
 
 Mean SD  Mean SD t 
Age 63.60 8.44  73.04 6.33 -6.68
*** 
Monthly income (million VND) 3.42 .93  2.58 .60 4.32
*** 
Duration of type 2 diabetes 6.55 37.1  9.40 3.95 -3.56
*** 
Hospital depression 1.17 .29  2.42 .18 -29.05
*** 
Hospital anxiety 1.26 .33  2.29 .21 -20.89
*** 
Aerobic exercise 328.12 116.86  78.00 28.06 24.32
*** 
Cognitive symptom management 2.68 .53  1.23 .35 13.06
*** 
Communication with physician 2.85 .88  1.66 .33 6.65
*** 
*
p< .05; 
**
 p < .01; 
***
 p < .001 
 
Table 4-5: Differences in number of additional co-morbidities, stretching/strengthening exercise, 
mental stress management between readmitted and no-readmitted patients (N=209) 
Variables Non-readmitted 
(n= 184) 
 Readmitted 
(n=25) 
 
 Mean 
Rank 
Sum of 
Ranks 
 Mean 
Rank  
Sum of 
Ranks 
U 
Number of additional co-
morbidities 
100.94 18573  134.86 3371 1553.50
** 
Stretching/strengthening exercise 114.65 21095  34.00 850 525.00
*** 
Mental stress management 106.870 19663  91.26 2281.50 1956.50 
*
p< .05; 
**
 p < .01; 
***
 p < .001 
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Table 4-6: Differences in patients‘ gender, marital status, and type of cardiac disease, and advance 
directives between readmitted and non-readmitted patients (N=209) 
Variables Non-readmitted 
(n= 184) 
 Readmitted 
(n=25) 
 
 N %  N % χ2 
Male 95 48.4  12 52.0 .02 
Married 163 88.6  21 84.0 .11 
Acute Coronary syndrome 91 49.5  15 60 .60 
Advance directives       
      Has living will, durable 
power of attorney 
102 55.4  14 56.0 .000 
      Discussed with doctor 122 66.3  4 16.0 21.2
*** 
      Discussed with family 175 95.1  22 88.0 .95 
*
p< .05; 
**
 p < .01; 
***
 p < .001 
4.4.2 Multivariate relationships 
Preliminary analysis 
To enhance accuracy, decrease biased statistical results, and to confirm a 
good model, the assumption for regression was tested before conducting the 
analysis. Since depression, anxiety, aerobic exercise, and cognitive symptom 
management had multicollinearity, these variables were removed from the logistic 
regression model.  
 Logistic regression test results 
A stepwise method was performed to find the most parsimonious set of 
predictors that were most effective in predicting the dependent variable, 
readmission to hospital. The first model contained eleven independent variables, 
including gender, age, marital status, income, duration of type 2 diabetes, type of 
cardiac disease, and number of additional co-morbidities, stretching/strengthening 
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exercise, mental stress management, communication with physician, and advance 
directives. The stepwise logistic regression showed the final model with four 
independent variables predicting readmission: age, duration of type 2 diabetes, 
stretching/strengthening exercise, and communication with physician. The final 
model containing was statistically significant χ2 (4, N=209) = 4.80, p< .05, 
indicating that these four predictors were able to distinguish between respondents 
who were readmitted to the hospital and those who were not readmitted to the 
hospital. The model as a whole explained 69.0% (Nagelkerke R square) of 
variance in the 30-day hospital readmissions, and correctly classified 98.4% cases 
(Table 4.7).  
As shown in Table 4.7, age (p< .05) and duration of type 2 diabetes 
(p<.05) significantly predicted hospital readmission. The confidence interval (CI) 
of age ranged from 1.0 to 1.22, and duration of type 2 diabetes ranged from 1.03 
to 1.45 and as these CIs did not contain the value of 1; hence these results were 
significant at p< .01, with an odds ratio of 1.11 and 1.22, respectively. This 
indicated that an increase of one additional year of age or duration of type 2 
diabetes resulted in a 1.11 times or 1.22 times likelihood of readmission to the 
hospital, when controlling for other factors in the model. In contrast, the odds 
ratios for stretching/strengthening exercise and communication with physician 
were less than 1, indicating that for every additional hour of 
stretching/strengthening exercise and every additional score of communication 
with physician patients were .93 times and .21 times less likely to be readmitted to 
the hospital, controlling for other factors in the model. 
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Table 4-7: Logistic regression predicting likelihood of hospital readmission (N=209) 
 Variables B S.E. p Odds 
ratio 
95% CI for Odds 
ratio 
χ2 R2 
 Lower Upper  
Step 1 Age .10 .05 .043 1.11 1.00 1.22 39.36
*** 
.331 
          
Step 2 Duration of type 2 diabetes .20 .08 .020 1.22 1.03 1.45 37.04
*** 
.592 
          
Step 3 Stretching/strengthening 
exercise 
-.07 .02 .000 .93 .89 .96 11.15
** 
.661 
          
Step 4 Communication with 
physician 
-1.52 .48 .001 .21 .85 .55 4.80
* 
.690 
          
 Constant -4.98 3.78 .188 .01     
*
p< .05; 
**
 p < .01; 
***
 p < .001 
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4.5 Relationships between length of stay, demographic, disease 
characteristics, hospital anxiety and depression, and self-management 
behaviours 
4.5.1 Bivariate relationships 
As shown in Table 4.8, the relationship between length of stay and 
continuous variables of demographic characteristics, disease characteristics, 
anxiety and depression, and self-management behaviours was investigated by 
using Spearman rho. There were weak and negative relationships between length 
of stay and depression (rho= -.21,p< .01) and anxiety (rho= -.16,p< .01 ), with 
low levels of depression or anxiety associated with longer stays in the hospital. In 
contrast, the number of additional co-morbidities (rho= .27,p< .05), levels of 
aerobic exercise (rho= .18,p<.01), and level of communication with physician 
(rho= .14, p< .05) weakly correlated with hospital length of stay. Additionally, 
there was a moderate and positive association between length of stay and 
cognitive symptom management (rho= .30, p< .05), with high-levels of cognitive 
symptom management associated with longer stays in the hospital. Length of stay 
did not significantly associate with age, income, duration of type 2 diabetes, 
stretching/strengthening exercise, and mental stress management. 
The Mann-Whitney U test indicated there was no significant difference in 
length of stay according to gender, marital status, type of cardiac disease, and 
advance directive behaviours (Table 4.9). 
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Table 4-8:  Correlations between length of stay and demographic characteristics, disease characteristics, hospital anxiety and depression and self-management behaviours 
(N=209) 
Variables 1 2 3 4 5 6 7 8 9 10 11 12 
1. Length of stay -            
2. Age -.05 -           
3. Income .01 -.71
** 
-          
4. Duration of type 2 diabetes .10 .42
** 
-.35
** 
-         
5. Number of additional co-morbidities .27
** 
.26
** 
-.28
** 
.17
* 
-        
6. Depression -.21
** 
.19
** 
-.20
** 
.18
** 
.02 -       
7. Anxiety -.16
* 
.24
** 
-.19
** 
.21
** 
.13 .81
** 
-      
8. Stretching/strengthening exercise .02 -.13 .15
* 
-.13 -.18 .39
** 
-.39
** 
-     
9. Aerobic exercise .18
* 
-.19
** 
.15
* 
-.16
* 
-.20
** 
-.42
** 
-.50
** 
.34
** 
-    
10. Cognitive symptom management .30
* 
-.26
** 
.23
** 
-.26
** 
-.17
* 
-.56
** 
-.57
** 
.25
** 
.55
** 
-   
11. Mental stress management .05 -.07 .13 -.09 -.13 -.19
** 
-.09 .24
** 
.16
* 
.23
** 
-  
12. Communication with physician .14
* 
-.23
** 
.20
** 
-.06 -.11 -.46
** 
-.49
** 
.25
** 
.26
** 
.53
** 
-.89 - 
*
p< .05; 
**
 p < .01; 
***
 p < .001 (2-tailed) 
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Table 4-9: Differences in length stay between groups of gender, marital status, type of cardiac disease, 
and advance directives 
Variables  Mean Rank Sum of 
Ranks 
U 
Gender 
Males  (107) 105.78 11318 5374.00 
Females (102) 104.19 10627  
     
Marital status 
Married (n=25) 109.30 2732 2192 
Un-married (n=184) 104.42 11921  
     
Type of cardiac 
disease 
Acute coronary 
syndrome (n=106) 
99.22 10517 4846.50 
Other types (n=103) 110.95 11427  
     
Advance directives  
 
   
Have living will No (93) 108.51 10091 5068 
Yes (116) 102.19 11854  
     
Discussed with 
physician 
No (83) 101.86 8454 4968 
Yes (126) 107.07 1391  
     
Discussed with 
family 
No (12) 105.83 1270 1172 
Yes (197) 104.95 20675  
*
p< .05; 
**
 p < .01; 
***
 p < .001 
4.5.2 Multivariate relationships 
Preliminary analysis 
To test the hypotheses relating to length of stay, assumptions about normality, 
linearity, and homogeneity were examined. The assumption of linearity and 
homoscedasticity were met. However, the length of stay outcome variable was not 
normally distributed. After transforming this variable using Log10, the transformed 
length of the stay variable became normally distributed.  
Multiple regression results  
Stepwise multiple regression analysis was used to assess the relationships 
between length of stay (log) and all independent variables, including gender, age, 
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marital status, income, type of cardiac disease, duration of type 2 diabetes, number of 
co-morbidities, depression, anxiety, and self-management behaviours. The stepwise 
methods resulted in the final model, with two significant predictors to length of stay 
(log), namely cognitive self-management behaviours and number of co-morbidities.  
As shown in Table 4.10, the results indicated that the model accounted for 
significant length of stay (log) variability, adjustedR
2
= .200, F (2,209) = 26.97, 
p<.001. The number of additional co-morbidities made a significant contribution to 
the prediction of length of stay (log) after adjusting for other independent variables. 
Cognitive symptom management reported the highest beta values (β= .40, p< .001), 
followed by number of co-morbidities (β= .339, p<.001), indicating that the more co-
morbidities and greater cognitive symptom management patients had, the longer stay 
in hospital they had. 
Table 4-10: Stepwise Multiple regression predicting likelihood of length of stay (log) (N=209) 
 Variables B S.E. β 
coefficient 
p 95% CI for B F R
2
 
 Lower Upper  
Step 
1 
Cognitive 
self-
management 
behaviours 
.18 .03 .40 .00 .12 .23 24.01
*** 
.104 
          
Step 
2 
Number of 
additional co-
morbidities 
.13 .03 .33 .00 .09 .20 26.97
*** 
.200 
          
 Constant .26 .09  .00 .10 .43   
*
p< .05; 
**
 p < .01; 
***
 p < .001  
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4.6 Summary 
 This study investigated the influence of demographic factors, disease factors, 
anxiety and depression while hospitalised and self-management behaviours on 30-
day hospital readmission and length of stay among Vietnamese patients with both 
type 2 diabetes and cardiac disease. This study found that the average age of adults 
with both type 2 diabetes and cardiac disease was 64 years, a majority of them were 
married, had low educational status, and low income. They had an average of 7 years 
duration of type 2 diabetes, and were mostly admitted to the hospital due to acute 
coronary syndrome, which included myocardial infarction and unstable angina. A 
majority of participants had co-morbidities (such as hypertension, kidney disease, 
foot ulcer) in addition to type 2 diabetes and cardiac disease.  
Participants of this study had anxiety and depression while staying in the 
hospital. Although they spent approximately 3 hours per week doing aerobic 
exercise, they mostly walked or bicycled instead of doing other kinds of aerobic 
exercise. They had low scores for cognitive self-management, mental stress 
management, and communication with physician behaviours. In regard to the self-
management behaviour subscale of advance directive behaviours, a majority of 
participants chose to communicate with their family about their wishes in the event 
of serious illness rather than communicating with their physicians. For the outcome 
variables, the hospital readmission rate among participants of this study was 12.0% 
and the average length of stay in the hospital was 9.37 days. 
This study also found that the hypothesis relating to hospital length of stay 
did not fit the data, since length of stay variables were not normally distributed. After 
transformation of the length of stay variable, the assumptions of the model were met. 
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The results of this study showed that older age and higher duration of type 2 diabetes 
and less engagement in stretching/strengthening exercise behaviours and in 
communication with physician were significant predictors of 30-day hospital 
readmission (p< .01). A high number of additional co-morbidities cognitive symptom 
management behaviours was a significant predictor of longer stays in the hospital 
(p<.01). Surprisingly, this found that high levels of cognitive symptom management 
significantly predicted longer stays in the hospital (p<.01). The summary of this 
study‘s main findings is presented in the Figure 4.1. To further examine the findings 
of this study, the next chapter will discuss these results, by comparing them to 
previous research findings and explain why these results occurred in the Vietnamese 
context.
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Figure 4.1. Variables predicting 30 day-hospital readmission and length of stay (N=209) 
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Chapter 5: Discussion 
This chapter starts with the discussion of the main findings related to 
demographic and disease characteristics. Then, a discussion of 30-dayhospital 
readmission and length of stay in the hospital of the study population is presented. 
Following this, the chapter presents a discussion about relationships between factors 
and hospital readmission and length of stay and the adoption of the social cognitive 
theory as the theoretical framework for this study. The chapter finishes with the 
implications and recommendations for applying social cognitive theory for 
healthcare practice, policy and future research. 
5.1 Summary and discussion of the main findings 
5.1.1 Demographic and disease characteristics of Vietnamese patients with type 
2 diabetes and Cardiac disease 
This study found that the mean of age among patients in Vietnam with both 
type 2 diabetes and cardiac disease was 64.73 years which is slightly lower than that 
of previous studies in developed nations. A study conducted in Italy by Avogaro et 
al. (2007) reported that the mean age among adults with both type 2 diabetes and 
cardiac disease was between 66 to 68 years. Wu and Chang‘s study(2008) in 
Australia also found the mean age was 70.9 years which is higher than the current 
study‘s finding. While the difference in mean age is not very great, the lower mean 
age in this Vietnamese sample compared to other international studies is at odds with 
the lack of programs for early detection of diabetes in Vietnam and that most people 
become aware of their diabetes because of short or long-term complications, such as 
a cardiac condition. Accordingly, Vietnamese patients are more likely to be 
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diagnosed with type 2 diabetes at a later stage when they have already developed 
complications such as cardiac problems. Further research is needed in other settings 
in Vietnam to determine whether Vietnamese patients with both type 2 diabetes and a 
cardiac condition are younger than those with the same conditions in other countries. 
Regarding gender and marital status, the number of male participants in the 
current study was higher than females and the majority of the study participants were 
married. These findings converge with the Wu and Chang (2008) similar research 
where a greater number of males than females and a greater number of married 
people than unmarried people were participants with the co-morbidities of type 2 
diabetes and cardiac disease. 
In this study, the top two principal cardiac diagnoses for patients with type 2 
diabetes were acute coronary syndrome, which included myocardial infarction 
(30.1%) and unstable angina (17.7%), and heart failure (25.4%). This finding was 
similar to previous research where myocardial infarction (29.2%) and unstable 
angina (26.6%) were found to be reasons for admission to hospital among patients 
with type 2 diabetes (Wu & Chang, 2008). Additionally, this current study also found 
that the average duration for being diagnosed with type 2 diabetes among the study‘s 
population was 6.89 years and the majority of participants had at least one other co-
morbidity in addition to type 2 diabetes and cardiac disease. This information 
indicates that Vietnamese patients with both type 2 diabetes and cardiac disease had 
a lower duration of type 2 diabetes compared with a previous study where a  9-10 
year-type 2 diabetes duration was found in Italians with combined type 2 diabetes 
and cardiac events (Avogaro, Giorda, Maggini, Mannucci, Rascheti, et al., 2007). 
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This study also included information about family support, living status, and 
the ways in which participants sourced information relating to illness. Information 
was also generated on whether participants owned a mobile phone, landline phone or 
accessed the internet at home. This information might be useful for future studies in 
Vietnam to develop interventions or educational programs. Technological devices 
may assist Vietnamese people to find information and to self-manage their health 
conditions. Technological intervention is the focus of a broadening body of research 
that addresses self-management and chronic illnesses (Barlow, et al., 2005; Lorig, et 
al., 2010; Wu, Chang, Courtney, & Ramis, 2012).  
5.1.2 Hospital anxiety and depression and self-management behaviours of 
Vietnamese patients with type 2 diabetes and cardiac disease 
5.1.2.1 Anxiety and depression 
Using the Hospital Anxiety and Depression (HADS) to measure anxiety and 
depression in this study, the average scores for both hospital anxiety and depression 
were below the midpoint for the total and for each of the two subscale scores 
indicating that the Vietnamese patients with both type 2 diabetes and cardiac disease 
in this current study had low to moderate levels of depression and anxiety while in 
hospital. 
Although the average scores of 9.24 for depression and 9.69 for anxiety of 
this current study were similar to the findings in a study of patients after myocardial 
infarction with no cardiac chest pain (Petra, Denollet, Lousberg, Wellens, & et al., 
2003), this study‘s scores were higher than those of other previous studies. A sample 
of 169 patients with rheumatoid arthritis had lower scores for anxiety and depression 
than the current study(Covic et al., 2012). Compared to other studies of patients with 
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type 2 diabetes and cardiac disease, this current study‘s findings about hospital 
anxiety and depression were also higher than those previously undertaken. For 
example, a study on patients with angina and myocardial infarction found that the 
scores for hospital anxiety and depression were 6.4 and 6.7, respectively (Wang, 
Chair, Thompson, & Twinn, 2009), while a study among patients with diabetes 
showed that the scores for anxiety and depression were 4.4 and 6.1, respectively  
(Pouwera, Beekmana, Lubachb, & Snoeka, 2006). The reason for higher scores for 
anxiety and depression among Vietnamese adults with type 2 diabetes and cardiac 
disease in the current study might be due to environmental factors. Vietnamese 
patients in this study tended to encounter overcrowded wards when they were 
admitted to the hospital, an environmental factor which Aubé (2011) contends can 
increase psychological problems such as depression and anxiety. Within the first few 
days of admission to the wards, patients could experience higher depression and 
anxiety levels as they found that it was difficult to maintain their privacy where the 
wards were so overcrowded that patients slept on the floor between beds.  
Analysis of individual items in each subscale for hospital anxiety and 
depression revealed that the three leading causes were:  feeling tense, have frightened 
feelings as if something awful was happening, and worried thoughts. The three 
leading anxieties were not enjoying the things used to, lost interest in my 
appearance, and not look forward with enjoyment to things (Appendix K). In 
comparing the top anxiety and depression items identified in this study to the 
literature, a number of observations can be made. In previous studies, patients 
„worrying about something that could happen‟ have been similarly identified. 
Osborne et al. (2004) first identified worry about something awful as an important 
issue among women with breast cancer; this was also confirmed by another study in 
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an older population (Gale et al., 2010). These findings provide valuable data for 
clinical practice to create suitable care plans for patients with these two diseases. 
5.1.2.2. Self-management behaviours of Vietnamese patients with type 2 
diabetes and cardiac disease 
In this study, self-management behaviours were identified as ―the ability of a 
patient to organise his/her life under the influence of the chronic illness, to engage in 
activities and to use knowledge about how to protect and promote health‖ (Bahrer-
Kohler, 2009, p.5).Using this definition, the study was able to describe the frequency 
of self-management behaviour in patients with both type 2 diabetes and cardiac 
disease. Additionally, this study used the chronic disease self-management 
questionnaire developed by Lorig et al. (1996) to measure self-management 
behaviours of the study participants. Using this instrument enabled the comparison of 
this study‘s findings in relation to self-management behaviours with previous 
studies‘ findings, which used the same instrument. 
As found from previous studies and stated in social cognitive theory, the self-
management behaviours of patients with complex disease conditions may be 
hindered by the complex interaction of various physical, psychological factors, and 
environment factors, resulting in poorer health compared with patients without these 
illness conditions. Surprisingly, patients with both type 2 diabetes and cardiac 
disease, who participated in this study, spent more time exercising compared to 
subjects from other studies in Western cultural context (Lorig, et al., 2003; Lorig, et 
al., 2006; Lorig, et al., 2010; Lorig, et al., 2009; Ory et al., 2012). Some studies in 
Western countries found that their study participants spent approximately 30 minutes 
per week doing stretching/strengthening exercises and from 1 to 2 hours per week to 
practice aerobic exercise (Lorig, et al., 2003; Lorig, et al., 2006; Lorig, et al., 2010; 
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Lorig, et al., 2009; Ory, et al., 2012; Swerissen, et al., 2006). In contrast, this current 
study in Vietnam found that Vietnamese patients with both type 2 diabetes and 
cardiac disease tended to spend approximately 1 hour per week doing 
stretching/strengthening exercises, and approximately 3.5 hours per week doing 
aerobic exercises. However, the findings related to exercise behaviours of the current 
study among Vietnamese patients are quite similar to those of other studies 
conducted in Asia countries (Chan Lap Sun, 2012; Dongbo, et al., 2003). A study in 
Shanghai, China indicated that Chinese people spent approximately 3 hours per week 
doing aerobic exercise (Dongbo, et al., 2003). Similarly, another study conducted in 
Hong Kong found that the lengths of time spent on exercise among the study 
participants were approximately 1.5- 2 hours for stretching/strengthening exercises, 
and 2.5-3.0 hours for aerobic exercises, respectively (Chan Lap Sun, 2012). An 
explanation of this is that, as with Chinese people, the Vietnamese elderly tend to do 
Tai Chi exercises in the mornings, which they can enjoy in a group at parks or 
practise individually at home. Additionally, they tend to use bicycles as 
transportation every day, to go to the market to buy food, or walk to a place closed 
by for a meeting or to visit their friends. The analysis of exercise behaviours in this 
Vietnamese population showed that the top two ranked aerobic exercises were 
walking and bicycling.  
Despite spending more time exercising, adults with both type 2 diabetes and 
cardiac disease were less likely to ‗sometimes‘ practice cognitive symptom 
management or mental stress management. These findings have also been noted in 
previous research (Dongbo, et al., 2003; Lorig, et al., 2003; Lorig, et al., 2006). The 
reason of why Vietnamese patients with both type 2 diabetes and cardiac disease 
engaged less in doing cognitive symptom management or mental stress management 
 92 Chapter 5:Discussion 
was noted from personal communication between the researcher and patients and 
from  researcher observation. In the hospital, patients from lower socioeconomic 
demographic backgrounds were admitted to crowded wards where, typically, 2-5 
patients shared a bed. This environment significantly affected the capacity of 
participants to undertake relaxation, to engage in mental exercises or to practice 
progressive muscle relaxation. Consequently, the scores for cognitive symptom 
management or mental stress management were low.  
In addition to the low score on cognitive symptom management and mental 
stress management, the study participants also scored low on communication with 
physician. Although the literature has pointed out that effective patient-doctor 
communication is an important part of improving quality of care and treatment for 
patients (Ha & Longnecker, 2010), resistance still exists regarding communication 
between patients and physicians. Le and Garvin (2003) assert that socioeconomic 
status, social relations and structural constraints were reasons why patients 
communicated less with doctors. These could lead to less engagement in 
communicating with physicians among Vietnamese patients due to following 
reasons. First, the study results indicate that a majority of Vietnamese patients with 
type 2 diabetes and cardiac disease had low income compared with average income 
of Hanoi people. Moreover, the mean score of communication with a physician was  
lower than that of the studies conducted in the US where a more advanced socio-
economic system exists(Lorig, et al., 2006; Ory, et al., 2012).  
5.1.3 Outcome variables: hospital readmission and length of stay 
In this study, the proportion of 30-day hospital readmission among adults 
with both type 2 diabetes and cardiac disease was 12% and the average length of stay 
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in the hospital was 9.3 days (ranging from 1 to 44 days). While the proportion of 
readmission to the hospital among participants of this study is higher than the 
hospital readmission rate of patients with type 2 diabetes (Ricciardi, et al., 2012) or 
cardiac disease alone (Robbins & Webb, 2006), this rate is lower than previous 
study‘s finding on the population of patients with both type 2 diabetes and cardiac 
disease (Wu & Chang, 2008). This lower rate could be the result of readmitting to 
different hospitals when patients have cardiac events. Since Bach Mai Hospital is a 
national level hospital, many patients visited the hospital with the expectation of 
having advanced care and treatment. However, they may need to pay a full hospital 
fee if they go there directly, as health insurance companies will only cover the fee at 
a nominated hospital. Therefore, patients tend to be readmitted to other hospitals 
where their healthcare costs are covered by their insurance instead of going to Bach 
Mai hospital. That leads to lower rates of readmission to the Bach Mai Hospital after 
discharge. This explanation is consistent with a previous study‘s finding which 
indicated that health insurance significantly affected hospital readmission (Sepehria, 
Simpsona, & Sarma, 2006). Vietnamese patients with health insurance are 2.17 times 
more likely to be readmitted to the hospital compared with patients without health 
insurance (Sepehria, et al., 2006). 
Regarding the length of stay in the hospital of patients with both type 2 
diabetes and cardiac disease, this study found a longer average length of stay 
compared to other studies. While a study in Australia reported a median of length of 
stay of  3 days, with a range from 1 to 24 days (Wu & Chang, 2008), another study in 
the US found  a mean of 4.7 days (Cook, et al., 2007). However, the finding of this 
study is similar to that of another study which used Vietnam National Health Survey 
data (Sepehria, et al., 2006). This previous study found that the average length of 
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hospital stay among Vietnamese patients was 9.13 days (Sepehria, et al., 2006). An 
explanation for longer stays in hospital among Vietnamese patients is that the target 
hospital of this current study was a national level hospital; therefore, many patients 
with serious health conditions had been transferred from lower level hospitals to 
receive more sophisticated treatment and care at a national level hospital. Obviously, 
these patients required longer stays in hospital compared to those of patients at other 
hospitals due to the acuity of illness or health conditions which are more serious 
compared to other hospital levels.  
5.1.4 Relationships between hospital readmission and demographic, disease 
characteristics, hospital anxiety and depression, and self-management 
behaviours 
 The study findings  were consistent with the assumptions of  social cognitive 
theory which predict that personal factors and health behaviour will influence health 
outcomes (Badura, 1997; Bandura, 1986). The results of this study indicated that 
personal factors (including demographic, disease characteristics, and depression and 
anxiety) and self-management behaviours influenced the health outcomes (hospital 
readmission and length of stay) of patients with both type 2 diabetes and cardiac 
disease. According to Bandura (1986; 1977), behaviour is an accomplishment and an 
outcome is something that follows from it. Therefore, different levels of behaviours 
create different outcomes. This study found that age, income, duration of type 2 
diabetes, number of additional co-morbidities, depression, anxiety, exercise 
behaviours, cognitive symptom management behaviours, communication-with-
physician behaviours, and discussing their wishes with doctors in the event of serious 
illness or impending death, were significantly associated with 30-day hospital 
readmission. However, only age, duration of type 2 diabetes, stretching/strengthening 
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exercise, and communication with physician were significant predictors of hospital 
readmission. The relationships between age and duration of type 2 diabetes have also 
been supported by other investigations (Hamner & Ellison, 2005; Kossovsky, et al., 
2000; Mokhtar, et al., 2012) which indicated that higher age and longer duration of 
type 2 diabetes were predictors of hospital readmission. However, there are limited 
research findings about the relationships between stretching/strengthening exercises, 
communication with physicians and 30-day hospital readmission on populations with 
type 2 diabetes and cardiac disease; therefore, it is difficult to make comparisons 
with other research findings. Since the targeted hospital in this study was a national 
level hospital, many patients admitted with the expectation that they would have a 
better quality of care from higher qualified doctors and nurses. However, this causes 
higher workloads for healthcare providers in the wards, which means patients have 
less chance to communicate well with their physicians. This could lead to 
misunderstandings and patients not following their medication prescriptions. 
Misunderstandings and not adhering to medical prescription could be a reason for 
readmission to hospital, as found in previous findings (Lee, Kelvin, & Wang, 2004; 
Wei, Wang, Thompson, Wong, & et al., 2002). In confirming the influence of 
communication between patients and their physician on hospital readmission, other 
studies have found that low frequency of patient-physician communication increased 
hospital readmission (Roy et al., 2009; Swan & Spigelman, 2003).   
5.1.5 Relationships between length of stay and demographic, disease 
characteristics, hospital anxiety and depression, and self-management 
behaviours 
Regarding relationships between influencing factors and length of stay, the 
number of additional co-morbidities, depression, anxiety, aerobic exercise, and 
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cognitive symptom management were significantly correlated with length of stay. 
Surprisingly, the current study‘s findings indicated that patients with less anxiety and 
depression stayed longer in the hospital. The reason for this was that patients who 
stayed longer in the hospital received more health education than those discharged 
from hospital earlier. Anxiety and depression about their illness therefore could be 
avoided as patients had a better understanding of their illness, as well as better 
knowledge about how to care for themselves (Cavan, et al., 2001).  
Although previous studies showed that patients readmitted within 30 days 
had longer hospital stays (Garrison, Mansukhani, & Bohn, 2013; Kelly, et al., 2012), 
this study found a negative and significant correlation between readmission and 
length of stay, indicating that a longer stay in hospital was associated with less 
likelihood of readmission to hospital. An explanation for this is that when patients 
stay longer in the hospital, they are more likely to receive full treatment and 
education about managing their illness, which in turn, reduces their tendency for 
readmission to the hospital (Healy, Black, Harris, Lorenz, & Dungan, 2013).  
Although a number of independent variables of this study were significantly 
correlated with length of hospital stay, only the number of additional co-morbidities 
and cognitive symptom management were significant predictors of length of stay. 
The higher number of additional co-morbidities predicting greater length of hospital 
stay was supported by previous findings (Kelly, et al., 2012; Qureshi, et al., 2013). 
Interestingly, this study also found that higher levels of cognitive symptom 
management significantly predicted longer stays in the hospital. This finding is 
opposite to previous studies‘ results in which higher scores of self-management 
behaviours predicted positive or better health outcomes (Haas, 2006; Smeulders, et 
al., 2009; Wang, et al., 2009; Wattana, et al., 2007). This surprising finding might be 
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due to the instrument used in this current study, for the following reasons. First, a 
review of the chronic disease self-management questionnaire shows that the item 
‗don‟t think of it as discomfort but as some other sensation, like a warm, numb 
feeling?‘ is a double-negative item in the cognitive symptom management scale. It is 
demonstrated by previous research findings that double-negative questions can 
increase non-response to items by increasing the percentage of respondents unable to 
understand the question (Johnson, Bristow, & Schneider, 2004; McNeely et al., 
2002). Moreover, it increases the number of responses from people who have 
misunderstood the question and responded based on that misunderstanding (Diep, 
Duong, Bohannon, & Ross, 2010; Johnson, et al., 2004; McNeely, et al., 2002). 
Evidence indicated that double-negative questions when translated into Vietnamese 
are generally misunderstood by Vietnamese people due to a different language 
structure(Diep, et al., 2010) even though, they have been explained or clarified .Non-
response to items and item misunderstandings can lead to measurement error and 
misinterpretation of the data. Second, this is the first time that the chronic disease 
self-management questionnaire has been translated into Vietnamese. Although a 
translation-back translation technique was used to translate the instrument, expert 
examination of whether the language used in the Vietnamese version was accurate 
and clear for Vietnamese patients has not been included. Finally, the instrument has 
not been tested in the Vietnamese context before use in the main survey. Expert 
examination of the translated instrument and pilot test are regarded as important to 
evaluate the translation equivalence validity and face validity of each instrument as 
suggested by previous research (Polit & Beck, 2004; World Health Organization, 
2013).  
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In summary, the findings of this study were consistent with social cognitive 
theory in terms of the influence of personal factors and self-management behaviours 
on 30-day hospital readmission and length of stay. However, other factors needed to 
be included in the research model. The main construct of social cognitive theory is 
self-efficacy, including self-efficacy expectation and outcome expectation. This 
construct could help to explain the performance of behaviours and outcomes. 
However, it has not been included in this study. Additionally, environmental factors, 
such as overcrowded wards, and workload of physicians and nurses can be 
significant factors influencing health outcomes. Therefore, in order to better explain 
performance of health behaviours and outcomes, it is important for further research 
to investigate environmental factors and self-efficacy variables. Additionally, further 
investigation of other constructs of social cognitive theory is recommended.  
5.2 Implications and recommendations 
5.2.1 Implications and recommendations for applying social cognitive theory 
The conceptual framework of this study was based on the social cognitive 
theory developed by Bandura (1977; 1986). The tenet of this theory provided an 
appropriate framework for analysis of data, the findings of which supported the 
majority of the hypothesised relationships. The findings of this study not only 
confirmed the role of self-management behaviours, but also strengthened their 
influence on health outcomes, including hospital readmission and length of stay. 
Additionally, the findings indicated a significant contribution of self-management 
behaviours to the research model. While stretching/strengthening exercises and 
communication with physician behaviours explained 59% of readmission variance, 
cognitive self-management explained 10% of length of stay variance. These results 
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imply that the main constructs under discussion are relevant, which also suggests that 
the social cognitive theory provided a useful framework for understanding self-
management behaviours and health outcomes. It could, consequently, guide 
intervention programmes focusing on improving self-management behaviours and 
then improve health outcomes among patients with both type 2 diabetes and cardiac 
disease. Therefore, the social cognitive theory is particularly useful and suitable for 
examining the factors influencing health outcomes. However, when applying the 
social cognitive theory, the other main constructs of the theory, self-efficacy and 
outcome expectation, should be included as it is proposed they contribute from 70% 
to 80% of explaining behaviour variances and outcome variances (Bandura, 2004; 
Lenz & Shortridge-Baggett, 2002).  
5.2.2 Implications and recommendations for health care practice 
The primary aim of the current study was to examine factors influencing 
hospital readmission and length of stay. The findings of this study indicated a 
number of factors, including demographic characteristics, disease characteristics, 
anxiety and depression, and self-management behaviours influenced hospital 
readmission and length of stay. Therefore, these results provided valuable knowledge 
for clinical practice by identifying risk factors for readmission and longer stay in 
hospital. This in turn could reduce the risk of readmission to the hospital and length 
of hospital stay.  
Findings from this study also suggest that self-management behaviours are 
important factors in predicting hospital readmission and length of stay. Thus, 
healthcare providers should maximise their efforts to promote self-management 
behaviours. Specific interventions to achieve self-management will be better 
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informed by confirmation of the factors influencing self-management from further 
studies in Vietnam, which can then be applied and the effectiveness in improving 
health outcomes and relief of burden on health care expenditure evaluated.  Since the 
majority of study participants  owned a mobile or landline phone, it is suggested that 
educational intervention might  be conducted to provide information and connect 
with participants through these devices as these methods have been found to be 
effective in previous interventions (Inglis et al., 2011; Wu, et al., 2012). 
The anxiety and depression findings of this present study found an 
association between anxiety and depression, and readmission and length of stay; 
therefore, strategies for reducing anxiety and depression are also an important factor 
in enhancing patient‘s health outcomes. It is therefore suggested that intervention and 
care plans for patients with both type 2 diabetes and cardiac disease incorporate 
anxiety reducing strategies along with support by others, such as family and relatives 
or relevant health care providers, to reduce hospital anxiety and depression for 
patients. However, such interventions will need to be tested to determine their 
effectiveness in achieving improved health outcomes. 
5.2.3 Implications and recommendations for policy development 
Policies and strategies for preventing and managing type 2 diabetes and 
cardiac disease continue to be a priority at an international, national, and local level 
given the mortality, burden of disease and costs resulting from these two diseases. 
Policies regarding improving self-management behaviours through promoting 
lifestyle and education are an important part of prevention and management.  
There is also substantial evidence that anxiety and depression are important 
predictors of length of stay. However, the emphasis in the current policy and 
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guidelines pays little attention to the identification and management of anxiety and 
depression. This study therefore suggests that a greater emphasis on assessment and 
management of anxiety and depression as a component of caring and treatment plans 
may be needed. 
5.2.4 Implications and recommendations for future research 
Although this study has examined the influences of different factors on 
hospital readmission and length of stay, further studies are required to determine the 
predictive validity of the inclusion of self-efficacy and environmental factors on 
readmission and length of stay. The influential factors of self-management 
behaviours in adults with type 2 diabetes and cardiac disease are recommended for 
more extensive exploration and reporting, as limited studies have focused in this 
area. Moreover, future studies investigating the factors that influence readmission 
and length of stay should consider a broader range of factors such as health 
insurance, quality of care, crowded wards, and severity of illness to identify 
significant factors in patients with type 2 diabetes and cardiac disease.  
This study has examined the Cronbach‘s alpha of questionnaires translated 
into Vietnamese by using the translation-back translation technique. However, an 
expert examination and pilot testing of the Vietnamese questionnaire was not 
undertaken. Therefore, any future study should explore factor analysis and evaluate 
the content validity of Vietnamese versions of instruments before using them. 
In addition, the cultural differences between Vietnam and Western countries 
can be seen in expected behaviours during illness that may have skewed or affected 
responses to the study questionnaires. Therefore, future studies should consider the 
influence of cultural aspects to self-management behaviours among Vietnamese 
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patients. Moreover, consideration of cultural perspectives and language structure is 
recommended in future research when translating questionnaires into Vietnamese. 
For example, misunderstanding arises in the adoption of questionnaires in the 
Vietnamese context as double-negative questions are usually misinterpreted by 
Vietnamese people.  
Since this current study found a majority of participants had low educational 
status and socio-economic status, the instruments used for investigating the defined 
concepts may need to be evaluated for appropriateness and feasibility for Vietnamese 
patients with low education levels in future research.  
As this study measured additional co-morbidities by counting the number of 
co-morbidities in addition to type 2 diabetes and cardiac disease, this method might 
not help to reflect the severity of the illness that patients had. Therefore, using an 
alternative  tool such as the Charlson Co-morbidity Index (Charlson, Pompei, Ales, 
& MacKenzie, 1987)to measure  severity of illness would provide more valuable 
data as this tool weights each disease with the scores of 1,2, and 3 based on the 
acuity and morbidity of the disease. 
Finally, another statistical test, such as survival analysis test, is recommended 
for use in further research as this statistical method can help to detect difference in 
readmission occurrence and can help to determine the risk factors for the readmission 
events. The readmission events could happen at any time following hospital 
discharge in type 2 diabetes patients with cardiac disease. Therefore, survival 
analysis would be able to estimate survival rates (not readmission) of participants 
related to a specific event (hospital readmission).   
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5.3 Summary 
This chapter discussed the main findings of this study of adults with both type 
2 diabetes and cardiac disease. Demographic and disease characteristics, the level of 
anxiety and depression while staying in hospital, and the level of self-management 
behaviours among patients with these two co-morbidities were discussed. Then, the 
influences of factors on 30-day hospital readmission and length of stay in the hospital 
were compared with other study findings. Finally, this chapter provided some 
implications and recommendations for healthcare practice, policy, and research based 
on the finding of this study. The following chapter will give a final summary, 
discussion conclusion, strengths and limitations, and final recommendations of the 
study. 
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Chapter 6: Conclusions 
This chapter provides a final summary of the background and aims of this 
thesis. The strengths and limitation of the study are then analysed. The chapter 
closes with the conclusion for the study.  
6.1 Background and aims 
The prevalence of type 2 diabetes and cardiac disease has increased 
markedly worldwide. Although there is limited information relating to the 
prevalence of both type 2 diabetes and cardiac disease, cardiac disease is the most 
common complication of type 2 diabetes in Vietnam. Additionally, these two 
diseases place a significant burden of morbidities and mortality on individuals and 
healthcare costs on society. International research results also indicate that 
patients with both type 2 diabetes and cardiac disease tend to be readmitted to the 
hospital more frequently and they are more likely to stay longer in the hospital 
compared to those who have type 2 diabetes or cardiac disease alone.  
The determinants of factors influencing hospital readmission and length of 
stay among patients with type 2 diabetes and cardiac disease has been an 
important focus. Numerous factors such as age, gender, marital status, income, 
disease characteristics, depression, and anxiety have been found to be indicators 
of hospital readmission and length of stay.  
While research in other countries has explored the factors influencing 
hospital readmission and length of stay among patients with type 2 diabetes and 
cardiac disease, there has been limited research undertaken on this topic in 
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Vietnam. Therefore, this study has examined the influences of different factors on 
hospital readmission and length of stay in the Vietnamese context.  
6.2 Summary of major findings 
This study found that  the majority of participants in this study were 
married, had completed secondary school, and were living with others. Most 
received help from their families while staying at home and when admitted to the 
hospital. Generally, they had income for every month, and a majority of them had 
an income lower than the average income of people living in Hanoi.  They had 
suffered from type 2 diabetes for years, were admitted to the hospital due to an 
acute coronary syndrome event, and had at least one additional co-morbidity.  
Vietnamese patients with both type 2 diabetes and cardiac disease in the 
target population had moderate levels (possible cases) of anxiety and depression. 
They did stretching/strengthening exercises for approximately one hour and 
aerobic exercise four hours per week. They sometimes practiced cognitive self-
management, mental stress management, or communicated with a physician 
regarding their illness and personal problems, and mostly discussed their wishes 
with their family in the event of serious illness or impending death.  
The rate of hospital readmission was 12.0% and the average length of stay 
in the hospital was 9.37 days among the study population. Being older, having a 
longer duration of type 2 diabetes, less engagement in stretching/strengthening 
exercise, and less communication with physicians were predictors of hospital 
readmission. Higher numbers of additional co-morbidities and high levels of 
cognitive symptom management were predictors of longer stays in hospital.   
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6.3 Strengths and limitations of the study 
This thesis contributes to the existing knowledge in relation to self-
management behaviours, hospital readmission and length of stay among adults 
with type 2 diabetes and cardiac disease; however, limited information has been 
reported in Vietnam. First, this study is the first research to provide 
comprehensive information about factors influencing hospital readmission and 
length of stay in Vietnam and contributes a body of knowledge about self-
management behaviours among Vietnamese patients with both type 2 diabetes and 
cardiac disease. Second, this study was conducted in a national level hospital, 
which provides comprehensive treatment and care for patients. Therefore, the 
findings regarding self-management behaviours of this study provide a ―piece of 
the whole picture‖ of current self-management behaviours among Vietnamese 
adults with type 2 diabetes and cardiac disease. Third, the study also provides 
significant contributions to the literature in terms of adopting the social cognitive 
theory for the study to examine relationships between self-management 
behaviours and health outcomes of adults with type 2 diabetes and cardiac 
disease. The study is useful in that it tested the role of self-management 
behaviours on hospital readmission and length of stay. As only a few studies have 
tested the influence of self-management behaviours on readmission and length of 
stay in hospital, this study therefore provides empirical evidence in these areas. 
Fourth, logistic regression and multiple regression are valuable techniques in 
examining predictors and testing the hypotheses.  Moreover, a prospective study 
design was used. These research design and statistical tests together revealed 
scientific predictive relationships among study‘s variables, especially the 
prediction of self-management behaviours on hospital readmission and length of 
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stay. Fifth, the data of this study were collected using Vietnamese versions of 
valid instruments, which were translated using a reliable translation-back 
translation technique. Furthermore, the Vietnamese versions of this questionnaire 
had a high level of internal consistency values; which improved the reliability of 
the study‘s findings. Finally, this data was collected using self-reported 
questionnaires; however, the researcher helped participants to read the questions 
and recorded their responses onto the questionnaire. This technique helped to 
control missing data.  
Despite the strengths of this study, some limitations should be taken into 
consideration. The population of this study was patients who were admitted to one 
hospital in Vietnam, not different hospitals. Consequently, this leads to a 
limitation in generalising to the Vietnamese population with both type 2 diabetes 
and cardiac disease. The findings of this study relate to the targeted hospital only.  
Although the translation-back translation technique was used to translate 
the questionnaire into Vietnamese, expert examination and pilot testing of the 
instrument were not done which may increase the chance of misinterpretation of 
items and questions. Moreover, this study counted the number of additional co-
morbidities that patients had while hospitalising to collect data for additional co-
morbidities variable. This measurement might not fully reflect weighted disease 
the as each disease could lead to a different level of severity of illness. 
Another limitation of the study is that the main constructs of social 
cognitive theory, efficacy expectations and outcome expectations were not 
measured. However, it has been previously found that these constructs provided 
significant contributions to the performance of health behaviours and health 
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outcomes as stated in the social cognitive theory and confirmed by research 
findings. Although it would be ideal to examine these constructs and their 
interactions with other elements of the theory, in reality additional tools would 
have contributed to responder burden. A future research project focusing on this 
topic could include these constructs in the research model using a short 
measurement to reduce the burden for participants.  
Finally, this study explored the influence of personal factors on health 
outcomes but did not examine the influence of environmental factors, which are 
stated in social cognitive theory as an important component contributing to the 
performance of health behaviours and outcomes. This is especially significant in 
the Vietnamese context where health insurance and crowded wards are likely to 
be factors associated with hospital readmission and length of stay. Therefore, 
more research is needed with a continued focus on the clinical environment in 
addition to demographic and disease characteristics.  
6.4 Conclusion 
Despite limitations, this study contributes to developing understanding of 
the factors influencing hospital readmission and length of stay among patients 
with both type 2 diabetes and cardiac disease. It also provides a comprehensive 
description of demographic and disease characteristics, hospital anxiety and 
depression, and self-management behaviours among this Vietnamese population. 
Moreover, this study adopted the assumption of a suitable theoretical framework 
for better understanding of factors influencing hospital readmission and length of 
stay. As a result, the study provides a fundamental base for future studies and for 
clinical practice to develop intervention programmes and caring plan for 
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improving self-management behaviours or reducing hospital anxiety and 
depression, which would result in reducing hospital readmission rates and length 
of stay in hospital for patients with type 2 diabetes and cardiac disease.                                            
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Appendices 
Appendix A: Demographic Form 
 
 
ID: _____________________ 
1. Admitted date: _____________________ Readmitted date: _____________________ 
2. Discharge date:  _____________________ 
 3. Gender:           0. Male 
      1. Female 
4. Date of birth: _____________________ 
5. Marital status:      1. Single 
      2. Married          
      3. Separated/Divorced        
      4. Widowed       
6. Educational status      1. Uneducated 
      2. Primary school 
      3. Secondary school 
      4. High school 
      5. Undergraduate   
      6. Graduate  
7. Are you living alone or with others? 
      1. Living alone 
      2. With others 
8. Is there any help from your family when you stay at home? 
 0. No  
 1. Yes 
9.  Is there any help from your family when you hospitalize? 
 0. No  
 1. Yes 
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11. Income:  _____________________ VND/person/month 
12. How long have you been diagnosed with type 2 diabetes? 
 _____________________ years 
13. Principal diagnosed of admission:  _____________________ 
      1. Ischemic heart disease 
      2. Heart failure 
      3. Myocardial infraction 
      4. Others.     Specify: _____________________________________ 
14. Co-morbidity:      0. No  
      1. Yes 
 Disease: _____________________________________ 
15. Which way do you use to find information regarding your disease and its caring and treatment? 
 Specify: _____________________________________ 
16. Do you have mobile phone or landline phone? 
 Mobile phone:  
 0. No 
 1. Yes   
 Landline phone: 
 0. No 
 1. Yes   
17. Do you use the Internet at home? 
 0. No 
 1. Yes   
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Appendix B: Hospital Anxiety and Depression Scale
 
Please answer each item in this scale by choosing the reply which comes closest 
to how you have been feeling in the past week. 
No Question Responses Points 
1  I feel tense or ‗wound up‘: 
Most of the time 3 
A lot of the time 2 
From time to time, occasionally 1 
Not at all 0 
2 I still enjoy the things I used to enjoy: 
Definitely as much 0 
Not quite so much 1 
Only a little 2 
Hardly at all 3 
3 
I get a sort of frightened feeling as if 
something awful is about to happen: 
Very definitely and quiet badly 3 
Yes, but not too badly 2 
A little, but it doesn‘t worry me 1 
Not at all 0 
4 
I can laugh and see the funny side of 
things: 
As much as I always could 0 
Not quite so much now 1 
Definitely not so much now 2 
Not at all 3 
5  Worrying thoughts go through my mind: 
A great deal of the time  3 
A lot of the time 2 
From time to time but not too often 1 
Only occasionally 0 
6  I feel cheerful: 
Not at all 3 
Not often 2 
Sometimes 1 
Most of the time 0 
7  I can sit at ease and feel relaxed: 
Definitely 0 
Usually 1 
Not often 2 
Not at all 
 
3 
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No Question Responses Points 
8 I feel as if I am slowed down: 
Nearly all the time 3 
Very often 2 
Sometimes 1 
Not at all 0 
9 
 I get a sort of frightened feeling like 
‗butterflies‘ in the stomach: 
Not at all 0 
Occasionally 1 
Quite often 2 
Very often 3 
10 I have lost interest in my appearance: 
Definitely 3 
I don‘t take so much care as I should 2 
I may not take quiet as much care 1 
I take just as much care as ever 0 
11 
 I feel restless as if I have to be on the 
move: 
Very much indeed 3 
Quite a lot 2 
Not very much 1 
Not at all 0 
12  I look forward with enjoyment to things: 
As much as ever I did 0 
Rather less than I used to 1 
Definitely less than I used to 2 
Hardly at all 3 
13  I get sudden feelings of panic 
Very often indeed 3 
Quite often 2 
Not very often 1 
Not at all 0 
14 
 I can enjoy a good book or radio or TV 
program 
Often 0 
Sometimes 1 
Not often 2 
Very seldom 3 
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Appendix C: Chronic Disease Self-management Questionnaire
 
Exercise 
During the past week (even if it was not a typical week), how much total time (for the entire week) did you 
spend on each of the following? (Choose one number for each question.) 
None 
Less than 30 
minutes/week 
30-60 
minute/week 1-3 hours/week 
More than 3 
hours/week 
0 1 2 3 4 
No Questions Response 
1 Stretching or strengthening exercises (range of motion, 
using weights, etc.) 
0 1 2 3 4 
2 Walk for exercise 0 1 2 3 4 
3 Swimming or aquatic exercise. 0 1 2 3 4 
4 Bicycling (including stationary exercise bike) 0 1 2 3 4 
5 Other aerobic exercise equipment (Stairmaster, rowing 
or skiing machine) 
0 1 2 3 4 
6 Other aerobic exercise  
Please specify:  
0 1 2 3 4 
 
Cognitive symptom management 
 
When you are feeling down in the dumps, feeling pain, or having other unpleasant symptoms, how often do 
you... (Choose one number for each question.) 
 
Never Almost never Sometimes Fairly often Very often Always 
0 1 2 3 4 5 
      
No Questions Response 
1 Try to feel distant from the discomfort and pretend that it is 
not part of your body? 
0 1 2 3 4 5 
2 Don‘t think of it as discomfort but as some other sensation, 
like a warm, numb feeling? 
0 1 2 3 4 5 
3 Play mental games or sing songs to keep your mind off the 
discomfort? 
0 1 2 3 4 5 
4 Practice progressive muscle relaxation? 0 1 2 3 4 5 
5 Practice visualization or guided imagery, such as picturing 
yourself somewhere else? 
0 1 2 3 4 5 
6 Talk to yourself in positive ways? 0 1 2 3 4 5 
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Mental stress Management/Relaxation 
In the past week (even if it is was not a typical week), how many times did you do mental stress 
management or relaxation techniques? 
      0. No 
      1. Yes    _____________________ times 
 
Describe what you do to relax _________________________________________________________ 
 
__________________________________________________________ 
Communication with physician 
When you visit your doctor, how often do you do the following? (Choose one number for each 
question.) 
Never Almost never Sometimes Fairly often Very often Always 
0 1 2 3 4 5 
 
No Questions Response 
1 Prepare a list of questions for your doctor? 0 1 2 3 4 5 
2 Ask questions about the things you want to know and 
the things you don‘t understand about your treatment? 
0 1 2 3 4 5 
3 Discuss any personal problems that may be related to 
your illness? 
0 1 2 3 4 5 
 
 
Advance directives (Choose one number for each question) 
No Questions No Yes 
1 Do you have a ―living will‖ or ―durable power of attorney for health 
matters‖? 
0 1 
2 Have you discussed your wishes in the event of serious illness or 
impending death with your doctor? 
0 1 
3 Have you discussed your wishes in the event of serious illness or 
impending death with your family? 
0 1 
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Appendix D: Permission of using Hospital Anxiety and Depression Scale 
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Appendix E: Participation Information Sheet 
 
PARTICIPANT INFORMATION FOR QUT RESEARCH PROJECT 
– Questionnaire – 
Factors influencing hospital readmission and length of stay in Vietnamese patients with 
type 2 diabetes and cardiac disease 
QUT Ethics Approval Number 1300000326 
RESEARCH TEAM   
Research Student: 
 
Thi Hoa Huyen Nguyen – Masters of Applied Science, QUT   
Phone +84 904 281969 (Vietnam) OR +61 424819168 (Australia) 
Email: thihoahuyen.nguyen@student.qut.edu.au 
Supervisors:  
Dr Chiung-Jung (Jo) Wu, Principal Supervisor, QUT 
Phone: +61 7 3138 3838 
Email: c3.wu@qut.edu.au 
 
Prof Anne M Chang, Associate Supervisor, QUT 
Phone: + 61 7 3130 0168 
Email: am.chang@qut.edu.au 
DESCRIPTION 
This study is being undertaken as a part of a Master of Applied Science course at Queensland University of 
Technology (QUT) and will be conducted under the guidance of experienced researchers from the School of 
Nursing, QUT, Australia.  
 
It is well-known that type 2 diabetes and cardiac disease place a significant burden on individuals and society 
including longer hospital stays, higher readmission rates, and higher health care costs. The purpose of this 
project is to examine factors influencing hospital readmission and length of stay in Vietnamese patients with 
type 2 diabetes and cardiac disease. 
 
As a patient in a Cardiology Unit who also has type 2 diabetes, you are invited to participate in this project. We 
acknowledge and appreciate your participation which will provide valuable data for this study. 
 
PARTICIPATION 
After reading this participant information sheet, if you agree to participate in this study, you will be asked to 
complete two questionnaires. The questionnaires ask the questions about your self-management behaviours 
and hospital anxiety and depression. Examples of the questions are as follow:  
Question Responses Points 
When you visit your doctor, how often do you 
prepare a list of questions for your doctor? 
Never 
Almost never 
Sometimes 
Fairly often 
Very often 
Always 
0 
1 
2 
3 
4 
5 
   
How have you been feeling tense or ‘wound up’ in the 
past week? 
Most of the time 
A lot of the time 
From time to time, 
occasionally 
Not at all 
3 
2 
 
1 
0 
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The estimated time for answering the questionnaires is 20 minutes. During this time, if you feel anxious or 
tired in completing the questionnaires, you can stop and return to them later.  With your consent, your 
personal information (such as sex, age, marital status, etc), disease characteristics, and admission history will 
also be accessed from your patient chart.  
 
Your participation in this project is entirely voluntary. Your decision to participate or not participate will in no 
way impact upon your current or future relationship with QUT or the care and treatment provided to you in Bach 
Mai Hospital. 
 
If you do agree to participate you can withdraw from the project at any time without comment or penalty. Any 
identifiable information already obtained from you will be destroyed.  
 
EXPECTED BENEFITS 
It is expected that this project will not directly benefit you. However, it may provide valuable information to 
design effective programs for improving the health outcomes of patients with type 2 diabetes and cardiac 
conditions. 
 
 
RISKS 
There are minimal risks associated with your participation in this project. You may feel tired or experience 
anxiety while completing the questionnaires. If your anxiety is ongoing, you will be referred to appropriate 
counselling: Out-patient and ER Department, Hanoi Medical University. No 1 Ton That Tung Str, Dong Da, 
Hanoi, Vietnam. Tel (+84) 4.38523798 (ext 483). This is free for participants of this project. You can withdraw 
participation at any time without comment and penalty.  
 
PRIVACY AND CONFIDENTIALITY 
Any information obtained in connection with this research project that can identify you will remain 
confidential. Your name will only be used for the purposes of collecting information from your medical record. 
Once all data has been collected, your information will be coded to allow it to be re-identified. Any data collected 
as part of this study will be stored securely as per QUT’s Management of Research Data policy. We plan to 
publicly present and publish the results of this study; however, all information will be provided in a form that 
does not identify you. 
Please note that non-identifiable data collected in this project may be used as comparative data in future 
projects. 
 
CONSENT TO PARTICIPATE 
The return of the consent form with your signature is accepted as an indication of your consent to participate 
in this project, your permission for the researcher to access your medical chart, and your agreement for the 
use of non-identifiable data as comparative data in future project 
 
QUESTIONS / FURTHER INFORMATION ABOUT THE PROJECT 
If have any questions or require further information please contact one of the research team members above. 
 
  
  
CONCERNS / COMPLAINTS REGARDING THE CONDUCT OF THE PROJECT 
QUT is committed to research integrity and the ethical conduct of research projects.  However, if you do have 
any concerns or complaints about the ethical conduct of the project you may contact the QUT Research Ethics 
Unit on [+61 7] 3138 5123 or email ethicscontact@qut.edu.au. The QUT Research Ethics Unit is not connected 
with the research project and can facilitate a resolution to your concern in an impartial manner. 
Thank you for helping with this research project.  Please keep this sheet for your information. 
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Appendix F: Informed Consent 
 
CONSENT FORM FOR QUT RESEARCH PROJECT 
 
Factors influencing hospital readmission and length of stay in Vietnamese patients with 
type 2 diabetes and cardiac disease 
QUT Ethics Approval Number 1300000326 
RESEARCH TEAM CONTACTS  
Research student: 
 
 
Supervisors: 
Thi Hoa Huyen Nguyen– Master of Applied Science, QUT  
Phone +84 904 281969 (Vietnam) OR +61 424819168 (Australia) 
Email: thihoahuyen.nguyen@student.qut.edu.au 
 
Dr Chiung-Jung (Jo) Wu, Principal Supervisor 
     Lecturer, School of Nursing, Faculty of Health, QUT. 
     Phone: 61 7 3138 3838 
     Email: c3.wu@qut.edu.au  
 
Prof Anne M Chang, Associate Supervisor 
     Lecturer, School of Nursing, Faculty of Health, QUT 
Phone: 61 7 3138 3842 
      Email:  am.chang@qut.edu.au 
STATEMENT OF CONSENT 
My signature below indicates that I: 
 Have read and understood the information document regarding this project. 
 Have had any questions answered to my satisfaction. 
 Understand that if I have any additional questions I can contact the research team. 
 Understand that I am free to withdraw at any time, without comment or penalty. 
 Understand that I can contact the Research Department in Bach Mai hospital on [+84] 4 38688582 or 
email bmhsrit_dept@bachmai.gov.vnif I have questions about the project. 
 Understand that I can contact the Research Ethics Unit on [+61 7] 3138 5123 or email 
ethicscontact@qut.edu.au if I have concerns about the ethical conduct of the project. 
 Understand that non-identifiable data collected in this project may be used as comparative data in 
future projects. 
 Give permission for the researcher to access my medical records for the purpose of this project. 
 AGREE TO PARTICIPATE IN THE PROJECT 
Name  
Signature  
Date   
 
Please return this sheet to the investigator. 
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Appendix G: Letter of Acceptance 
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Appendix H: Ethics Approvals Hanoi School of Public Health, Vietnam 
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Appendix I: QUT Ethics Approvals 
 
Dear Mrs Thi Hoa Huyen Nguyen  
 
Project Title:  Factors influencing hospital readmission and length of stay 
in Vietnamese patients with type 2 diabetes and cardiac disease 
 
Ethics Category:         Human - Low Risk 
Approval Number:     1300000326 
Approved Until:           26/07/2016 (subject to receipt of satisfactory 
progress reports) 
 
We are pleased to advise that your application has been reviewed by the 
Chair, University Human Research Ethics Committee (UHREC) and confirmed as 
meeting the requirements of the National Statement on Ethical Conduct in 
Human Research (2007). 
 
I can therefore confirm that your application is APPROVED.  
If you require a formal approval certificate please respond via reply email 
and one will be issued. 
 
CONDITIONS OF APPROVAL 
Please ensure you and all other team members read through and understand 
all UHREC conditions of approval prior to commencing any data collection:  
>  Standard: Please see attached or go to 
www.research.qut.edu.au/ethics/humans/stdconditions.jsp 
>  Specific:   None apply  
 
Decisions related to low risk ethical review are subject to ratification at 
the next available UHREC meeting.  You will only be contacted again in 
relation to this matter if UHREC raises any additional questions or 
concerns. 
 
Whilst the data collection of your project has received QUT ethical 
clearance, the decision to commence and authority to commence may be 
dependent on factors beyond the remit of the QUT ethics review process. For 
example, your research may need ethics clearance from other organisations 
or permissions from other organisations to access staff. Therefore the 
proposed data collection should not commence until you have satisfied these 
requirements. 
 
Please don't hesitate to contact us if you have any queries. 
 
We wish you all the best with your research. 
 
Kind regards 
 
Janette Lamb on behalf of the Chair UHREC 
Research Ethics Unit  |  Office of Research  |  Level 4  88 Musk Avenue, 
Kelvin Grove  |  Queensland University of Technology 
p: +61 7 3138 5123  |  e: ethicscontact@qut.edu.au  |  w: 
www.research.qut.edu.au/ethics/ 
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Appendix J: Descriptive statistics of exercise behaviours (N=209) 
 
Variables No of 
items 
Mean of 
total 
score 
SD Possible 
score 
Stretching/strengthening exercise  
(minutes/week) 
1 63.51 43.47 0 - 180 
Aerobic exercise (minutes/week) 5 289.20 136.84 0 - 540 
     Walk for exercise  114.04 61.53 0 - 180 
     Swimming or aquatic exercise  28.12 31.8 0 - 180 
     Bicycling  110.96 58.5 0 - 180 
     Other aerobic exercise equipment   23.89 23.99 0 - 180 
     Other aerobic exercise  20.8 20.63 0 - 180 
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Appendix K: Descriptive statistics for Hospital anxiety and depression variables (N=209) 
 
Variables  SD Possible score 
Hospital anxiety and depression 18.94 6.48 0 – 42 
Hospital depression 9.24 3.46 0 -21 
Feeling tense 1.56 .72 0 – 3 
Frightened feeling as if something awful 
happening 
1.63 .56 0 – 3 
Worried thoughts 1.50 .72 0 – 3 
Sit at ease and feel relaxed 1.11 .83 0 – 3 
Frightened feeling like ‗butterflies in the 
stomach‘ 
1.31 .66 0 – 3 
Feeling restless 1.26 .79 0 – 3 
Sudden feeling of panic 1.33 .76 0 – 3 
 
          Hospital anxiety 9.69 3.27 0 -21 
Enjoying the things I used to 1.57 .58 0 – 3 
Can laugh and see funny side of things 1.33 .73 0 – 3 
Feeling cheerful 1.28 .79 0 – 3 
Feeling as if I am slowed down 1.14 .86 0 – 3 
Lost interest in my appearance 1.35 .85 0 – 3 
Look forward with enjoyment to things 1.36 .71 0 – 3 
Can enjoy a good book or radio or TV 
program 
1.22 .73 0 – 3 
 
 
 
 
 
